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SECTION 2, 4 DETAILS OF TEST (U)

2.1 ‘ 1HTRODUCTION

2.1,2 Test Crid e

(‘L‘) The test grid conaisted of a 9l-meter tower erected an Ursula
islet and a downwind array of sampling locations., The purpose of this
rower was to obtain data to provide estinates of cthe source strength
and efficienzy of the weapon syatem, and to gerve a3 the primary
meteorological slte Eor vecording required cnvironmencal parsveters,
The purpoaa of the downwind arrvay was to determine the area coverage
of the weapon system. Figures L and 2 illystrate the major features
of the test grid. Table 9, Volume I1, deacribes rhe location of the
aerosal samplers chroughout the test grid,
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{; 2,1.) Dissemination of Tosc Aerasols
)

TS+ An Fi4«E olrcraft wan used to disseminate the aerosola,
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ABSTRAGT (U)

N

Therefore, the primary purpose of this test serles was to
study the peunetration of an arctic inversion by a biologieal
aerosol cloud; a secondary purpose was to study the dowrnwind
travel and diffusion of this cloud when disseminated into
different arctic meteorclogical regimes. Studles were made
in the vicinity of Fort Greely, Alaska, during the months of
Decembeg 1963 and January 1964; temperature rangec from -39.3
to -3.3°C (- 39% to +26° F).

/‘ A total of 18 biological trials were conducted 1n which the
wlological tracer Bacillus subtilis var. niger (BG) was
released along a line source., The A/B45Y-1 liquid biological
(1}) spray tank, carrled on the F-105 or F-100 afrcraft, was used
in 14 of these trials, The remaining four trials were surface
trials in which dry BG was disseminated from the rear of a
moving, tracked vehicle. In addition, biological release
was accompanied by the release (from contractor-flown alrcraft)
two colors of fluorescent particles (FP) of zinc cadmium
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4, , DISSEMINATION SYSTEMS

@a. serlal Disseminator--A/B&5Y-1 Wet Biclogical Spray Tank

The aerial dissemination system {Weapen System), consisting
of a Fairchild A/B45Y-1 wet biologreal spray tank mounted on
' either an F-105 (Fig. 6) or an F-100 aircraft, was employed in
all aerial trials of NIGHT TRAIN.
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ABSTRACT
In the test, FEARLESS JOHNNY, the target vessel (USS GEORGE
EASTMAN, YAG 39) was challenged by agent VX or its simulant
diethylphthalate to (1) evgluate the magnitude of exterior
and interior contamination levels under three m3terial readi-
ness conditions, (2) demonstrate the effectiveness of the
shipboard water washdown system as & protective and decontam-

inant measure against VX spray, and (3). eveluate the operational
impact of gross VX contamination on a U.5. Navy ship.
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The test wags designed to (1)
evaluate for three matarisl readiness conditiong the magnitude
of interior and exterlor contamination from an aerial-delivered
aeroscl chemical weapon System using & simulant For ageat VX,
{2) demonstrate the effectiveness of the shipboard water wash-
down system for decontamination and as a protective measure
against an aerial spray of agent VK, and (3) evaluate the
operational impsct of gross VX contamination on & U.S, Na

ship\

FEARLESS JOHNNY was
authorized by Letter GRD/V 044, Headquarters, Department of the

Army, Office, Chief of Research and Development, Chemlcal-

Biological Testlng (U), 15 May 1964, SECRET. —
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4 SEGTION II

ACCOMPLISHMENT OF TEST OBJECTIVES (U)

1. @b IEST OBJECTIVES

a, Primary Objectives

—

(1) First Objective

The Eiret objective was to subject a naval vessel to
a chemical aerosol spray (VX simulant) during each of three
materlsl readiness conditions in order to sstimate:the magnlrude
of external and internal conteminaticn which may be caused by
an aerisl attack with agent VX. Thia objective was accomplished
by conducting 14 trials using dysd diethylphthalate (DEP) as
a gimulant for VX,

(2) Second Objective

The second objective wag to demonstrate the effective-
negs of ghipboard water washdown, both as a protective and as
2 decontaminating meaeure, against aerial aprey of agent VX
during each of two washdown conditions, This objective was
accomplished by two succeassful trisls with agent VX--one with
the water washdown in operation during dissemination (wet deck),
the other with the water waghdown initiasted after dissemination
of the agent (4ry deck),

(3) Third Oblective

The third objective was to estimate the ope;stional
impact that groas VX vontamination has on a ahip,
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@ SECTION III
TEST PROCEDURES (U)

1. & JIEST LOCATION AND DATE

(ﬁ%> The FEARLESS JOHNNY trials were conducted at gsea, southwest of
Honolulu, Hawaii, during August and September 1965. The
digseminating aircraft were stationed at the auxilfary landing
field at Bonham, Ialand of Kauai. :

2, o) IARGET VEHICLE

{4) a. The USS GEORGE EASTMAN (¥AG 39) was the target vessel for
all trials of the test program (Fig, 1),

et e e
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’ 3. ‘ LABORATORY AND ESCORT VESSELS

Q)

(o)

a. The USS GRANVILLE §. HALL (YAG 40) (Fig, 4) was assigned to
FEARLESS JOHNNY as an escort and laboratory support vessel,

To provide a meana of gample transfer between the target and
support vessels, two light tugs were sssigned to the test task
force.

b, Facilities to obtain the required meteorological data were
also provided aboard the YAG 40. Data on windspeed and
direction, temperature gradient, alr temperature, precipitation,
and sky conditions were all recorded by the meteorology
personnel on the YAG 40, for each trial of the test,

TRIAL PRCCEDURES

a, Simulant Phase

For the 14 trials of the simulant phase of FEARLESS JOUNNY,
the chamical diethylphthlate (DEP), mixed with 0,1 of one
percent of the fluorescent dye DF-504, was used as a simulant
for agent VX.
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ABSTRACT (1)

DTC Test 66-5, PURPLE SAGE (U), was designed to evaluate
the effectiveness of the experimental Shipboard Toxleologlcal
Operational Protection System (STOPS) agalust envelopmental
attack of a gaseou? chemical warfare (C) agent under opera-

tional situations

The CW test agent was methyl acetoacetate
(MAA), a GB simulant for which an agent-simulant relationship
had been established ian DIC Test 64-2, FLOWER DRUM (U},

Phase I. The STOP5 destroyer, USS HERBERT J. TH(MAS (DD833),
was enveloped by a test agent cloud generated by release of
MAA through a turbine disseminator located on the bow of the

ship.
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‘ SECTION 11

TEST OBJECTIVES (U)

—,

2, ‘ ADDITIONAL OBJECTIVE

a. The additional objective was to evaluate the effect that

(h\ - the wearing of protective masks (Mk V or M17), for a &4~hour
' period, had on the cperational efficlency of a ship's crew.
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‘ SECTION III

. TEST PROCEDURES (U)

1. (‘ TEST LOCATION AND DATE

Base of operations was the San Diego Naval Station, The
trials were conducted in an operational area of the Pacific
Ocean, off San Diego, Calif., during the period 5 Jan -

3 Feb 66,

2, ‘ TEST SHIP
a. USS HERBERT J. THCMAS (DDB33), (Fig. 1), i3 a test ship

with an experimental collectlve protective system, STQPS,
installed,

HNCLASSIHED
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ABSTRACT (U)

SCARLET SAGE (U) was designed to evaluate the protective
effectiveness of the experimental Shipboard Toxicological
Operational Protective System (STOPS) sgalnst an envelopment
attack of a BY tracer aerosol under operatlonal situatiens,
STOPS Is Lnstalled aboard the FRAM 1 destroyer, USS HERBERT
J. THOMAS (DD B33).

trials, the ship was challenged with aerosels of the biole-
glcal tracer, Bacillus subtilus var., niger (BG), released
from a contlnuous polnt source which was located approxi-
mately 500m upwind of the target vessel during a 10-minute

period,
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PREFACE (U)

The U.S, Navy proyided an operational base and assigned the
STOPS destroyer, USS HERBERT J. THOMAS (DD 833), an AVR boat
(NORTH ISLAND}, and personnel ag requested by DTC, The
USATECOM and USAMUCOM provided persomnel, test equipment,

and laboratory services. The USMC provided tactical air
support.

B s

UNCLASSIHED

iv
..
——*



2.

rrep————— )
T "

SECTION I

’ ACCOMPLISHMENT OF TEST OBJECTIVES (U)

1. o EPRUMARY OBJECTIVES

A

a, The first primary objective was to evaluate the effective-
ness of STOPS as a protective system agalnst biologlcal tracer
aerosols under five test gsituations.

b, The second primary objective was to determine the dagree
of tracer aerxosol penetratlon into closed, but unpressurlzed
areas of the ship.,

c, The third primary objective was to compare, when applicable,
the results of similar vessels (without STOPS modification),
taking into counsideration the ventilative characteristiecs,

SECONDARY OBJECTIVES

a. The first secondary objective was to determin= the magni-
tude of exterlor and interior contamination of surfaces from
operational releases of the tracer serosol and to evaluake the
effectiveness of the exterlor water-washdown system.

b. The second secondary objective was to evaluate the nasal
pharyngeal-wash technique as a method For detecting the inhala-

tion of bioleglcal aercsols by perswunel exposed under opera-

W, oD
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’ SECTION IIL

CONDUCT OF TEST (V)

1. ' TEST LOCATION AND DATE

The test was conducted off the coast of California, between
San Diego and San Clemente Island, in operational area Lima,
within 'a radius of 30 nautical miles of the coordinates 32¢
40' N, 117¢ 20" W, The base of operations was the U.S, Naval
Station, San Blego, Qalifornia, Trials were conducted during
the perlod 9 Pebruary through 4 March 1966.
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4, (‘ TRIAL PROCEDURES (PRIMARY OBJECTIVES)

a. Bioclogical Tracer

In all trials, an aerosolized slurry of Bacillus subtilis
var. niger (BG) was disgemlnated. A standard BG slurry s
uged for the aerial challenge trials, while a dfluted EG
slurry was required to produce the degired dosage ou the
target shlp In the gurface release trials.
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- Challenge dosages simulating tle max|mum

operational level expected in the next 5-10 year period
were achleved by using an E=2 BW dissemlnation
system mounted o
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DTC Test 68-50 Test Report. Volume | (U)
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' ABSTRACT “

o DTC Tast 68-50 wag a full~-scale fleld “rest of the area coavarage
L‘J\) poten:ial of the F4/ABLSY-GL/PG2 veapon system. PG2 {s & chemical
Incapacitanc with a low inhalatory dose vequlrement Eor huwans,
test vas conducted at Eniwetok Atoll, Marshall Islands, during
September and Octoher, 1968. The wespon aystem disseminated the
aserosol over & 40-50 km downwind grid, eacompadslng & Segment of che
atoll and an array of five tugs,

The
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@ rorezorn (u)

Many individuals and agencies made signlficent contributions to

this test and to the report,

Aerial syrvefllance , .
(hy —

Alr-sra vescue misajon,

Tactical afrcrafe . . .

Onslee suppore. . , . ,

Marine support. . . . .

Technlcal support . , .

Support included:
+ . DPatrol Squadron 6-VEG

» « 302, 303, ard 304 Aerogspace Rescue
and Recovery Squasdrons, Alr Force
Reserve

+ « 4333 Tactical Test Squadron
(33 TFW)

« « Alr Force Western Test Range

« « USS GRANVILLE S5, HALL (YAG 40),
five light army tugs

. « Deseret Test Center
Fort Detrilck
Armament Developmeat Test Center
Alr Force Armament Lab.
Ogden Alr Materlel Area
.~ USAF Tactical Alr Harfare Center
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SECTION 1. (S) INTROBUCTION ()

' 1.1 (8) BACKCROUND

l\.,& ~——__The agent employed in thls program was Staphylococcal earerotoxin,
Typs B (symbol FG2), a toxin produced by certain strains of the common .
bacterium xnown as Staphylococcus sureus.
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1.2.3 Uganine Dye

(:u\ Urarine dye (sodium fluoresceln) wa. {ncorporated in tne PG2
" during the d-ying cycie at the prodection plant at a nominal concen-
ciacion of 2 percent, The dye served as a tracer for ctlic agent.

1,2.% BG2

The dried form of BG, synbol BGZ (Bacillus subtilis var nlger)
w23 also used as a tracer of the agent aarosols.

1.3 ' TEST Q3JECTIVES

The primary objective was to deternine the potential caswalrt,
area and asqaciated casualty levels for che F-4/AB45Y-4/PG2 weaper

system,

bl
o
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SECTION 2, * DETAILS OF TEST (U)

2.1 ‘ LNTRODUGTION

2.1.2 <Test Grid ~

(“) The test grid consisted of a 9l-meter tower erected an Ursula
isler and a downwind arvay of sampling tocations. The purpose of this
rower was ta obtaln data to provide escliates of clie source streagth
and efficienzy of the weapon system, and to sevve as the primary
metearological gite for recording required environmencal paramecercs.
The purpode of the downwind array was to determine the area coverage
of che veapon system, Figures | and 2 Lllusecrace the major features
of the tesc grid. Tsble 9, Volume II, degcribes the locacion of the
aarosol saaplers throughout che test grid,

L 2,1.7 pigsemination of Tesc Aerosoly
n) e

o= An Fa<E alvcceft was used to diasemlnate the aeroscls,
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T‘ ABSTRACT (U)

(:i:> ——m DTC Test 69-32 was conducted bto examine the effect of solar radia-
tion on the viability of merosclized Scrratis matcescens (SH) and
Eschevicnis coli (EC) after being asrially disseminated {n a temperats
marine enviropment during time periods about sunrise and sunset. A
voral of 27 fleld trials was conducted (14 SM and 13 EC) in an opera-
tional aren southwest of the Hawvafian Imlands, Raleases were made from
tvo Aero 14B spray tanks wing mounted on an A4C let alrcraft, Bacfllus
gubtilis var piger (BG) rith a fluorsacent tracer suspension was re-

leaned from one tank while either SH or RC was simultaneously relassed

i
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' FOREWORD (1)

' Agencies \hi! gsve dlract support to the test !nnd the sarvicas

pravided by them) are 1isted balow:

COMUAWSEAY Preoperacion coacdinatlon
WA IS %O(L&tuﬁmgug R?,_,_) compunications suppost end aves
sutvelllance assiatanca,
COMSERVPAC Provided aurface mupport for the
USS GRANVILLE 8, HALL (YAG-40),

five yupport craft, and ship re-
pair asslatanca,

Q0 4AS, Harbera Point Space and majntenance support far
laboratory; logistics and admin~
istration,

FLECOMIRON ONE Uisseaicating jet xiceraft,

PATRON FOUR PAV aircraft for aivborne command

- poat and area survaillance,

b
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secrzon 1, @) mTRODUCTION (1)
1.1 @ REQUIREMENT (U)

DTC Tent 69-32 griginated from a USAF USA tequirement which re-
quested the determination of tte effact of 2alar vadiation on aerasolized

microorganisms during perioda associated with dawn and early evening
(low solar radiation levels).

1-1
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.4 @ ORJECTIVE OF THE TEST {(U)

¢ L4, ‘ Bffect of Sunlight om EC and 5K (1)

af punlight on asrosols of EC snd 5M whan relegsad in an opan sea environ-
ment during periods of lov molar radiation intensities associated with
suntige and asunaet,

L The objectiva of this test was to obCain £leld data an the affect

-~
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SECTION 2, DETAILS OF TEST

2.1 ‘ SCCPE (V)
A total of 27 fleld trimls was conducted at sea (14 SH and 13 EC)

v (Ul) ~—~in an opsrating area southwest of Hawall during the pericd 30 April -

b

28 June 1969, A sumary of trials conducted under specific conditiona
ia given in Table 2,

2.2 (C) DISSEMINATION AND GRID ARRAY (1)

A Navy A4C fet afrcraft aquipped with two Aero 148 spray tanks,
wing wounted, was used to aerosolize the test material, Five amay light
tug boats (support craft), each converted to serve as an oceon sampling

platform and laboratory were empicyed ag target vessels in this test
. Dipsemination commenced 1.6 km downwind of tie primary

laboratory ship (YAG-40) and continued downwind for approximetely 3.2 km
beyond the last sampling support craft

L

2«1
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TEST 65-4--MAGIC SWORD. (U)

DESERET TEST CENTER FORT DOUGLAS UT

MAY 1966

Distribution limited to U.S. Gov’t. agencies only;Test and
Evaluation;1 Jun 83. Other requests for this document must be
referred to Commander, US Army Dugway Proving Ground, Atin:
MT-DA-L. Dugway, UT 84022.
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ADSTRACT (1)

MAGTS SWORD (U) was designed to study the feasibilicy
of an of {shore releass of Aedad segvptl mosquitoes and to
obtain additional information on (1) mosguito-biting habita,
(2) maaquito trap technology, and (1) operational and log-
fetieal problems aseochated with tha delivery of mosquitoss

to ramote sites,

»~ 44“
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FREFACE (U)

&t the remo sland test elta was provided by the captain
(LCOR John B. Church) and ctev of the US3 GEORGE EASTMAN

{YAC 39), Voluntesrs from ¢t
the mosquito=biting triala,

The tests were conductad on or in tha vicinicy
of RMaker Island durlng May 1543,
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' SECTION 111
TEST PROCEDURES {U)

1. § zzsrorocamion

The trials wers conducted on (or in the vicinity of) Baker
Talaad (0° 12°'8, 176° 29°W), which 1s & low profile lsland of
approximatety IB0 scres, located 37 naut @i scuth~southesat
of Roviand Zsland end about 340 naut ml vegt-northuest of
Canton Islind.
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All mosquito reladses wvarn

oada shortly after down and Crap recovaries vare checked at
3, 12, aad 24 hes, tespectively, efter the releses,

€. Cnshore Trials,.,dicing Study

(1) A single gridmwgecnatrically {ndantical to those used
in the trap technelogy trisls, buc with fiva squidistent
posirions on the immar cizele snu tan equiitatane positions
on the outer circle-~~wvay comstructad for Lha wosgqulico-biting

study, Voluntesrs wave placad at each of chess positions and
8 designstad ausber of vectors wis relesved cearrally. During
sach of alx lU-minuts bittag intervals, the numbar of bigwe

U
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recelved by each volunteer was vecorded, The voluntears vare
deated with their head and neck coversd, rhelr sleeves rolled
dovn, and thelir trousers rolled up to just balow thelr kness,
Tha wen wore ankle-langth, dark hose and lowsgut ahoe,

{(2) All bites received, from the feet to just baleow the
knaes vare recotded. Tha men remained generallr moZionlexs
but wera permfttad to capture tha mosquitoes with saplrators,
The numbar of such capiuTas was not recordeds-nor wery wstimates
made of the relative numbay of biting and captured mosquitoes.

(1) Tha grid for the ffrst biting triul was locsced in an
open, bivren srea; for the rampining biting trials, it vas
poved to 2 vegetated srea aimilar to the areas stlacted for
grids {n the crap technology trials, The latcer location is
showvn {n Plgura 2, firid K,
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APPENDIX E
ERADICATION=-TS.AND AND SHIPBOARD (U)

1, ‘ [SLAND DECONTAMINATION

8. Procedures

A Todd Insecticide Fag Apparatus (TIFA), a thar-al fog
gencrator, was used mounted on aa "Army Mule" vehicle far
eradicatio h uftoes on tha 1.land,

Durlng che Cblective? and ) trialr, the aved war
sprayed Ln the evenlng alter each trial with a nonepersistent
Insectieide, Traps wern Lnpected prlor o each trial to
frisura eradication affectivanass, One offshora erial (4,8e
kilometer release) wis accomplished afear complation of all
Objectives? and ) trlale, Aftec this Linal telel, the entire
{eland was aprayed, Durlag the Objective-2 and J trialse, the
stea var covired using the TIFA, In addielon, all potential
breeding aress were sprayed at that tlme, using & flve paz-
cent suspension of DDT In water, applied by hand eprayers,
ORTHO "'DI3OM", & nonpecelatent Lneectlicide ln elther one

ot twa percent suapendion in dlesel oll was used Ln the TIFA
applications,
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L]
. ‘ ABSTRACT

LLL),__- The test BIG TOM (DTC 656), divided into two phases, was conducted during the months of May
. and June BG (Baclllus subtilis var. nlger) was released against the Island of Oahu Phase A em
ployed the Ad/Aero 14B weapon Systems, Phase B employed the F105/A/B 45Y4 weapon system,
To answer the baslc objectives of the Marine Corps, casualty estimates were to be developed for
" various strike patterns employed during the exerclse, It was assumed that when results from the
use of BG were adjusted by certaln factors BG was an ndequate tracer for the pathogenic agent

DK (Veneztelan equine encephalomyejltis).

L LINCLASSIFIED
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(S) SECTION I

INTRODUCTION (U)

1. 4 BACKGROUND

One of these

requirements was to evaluate the feasibility of a biological
attack against an island complex, and to evaluate Marine Corps
doctrine and tactics for delivery of such an attack.

2. @ scorg

a, BIG TOM consisted of a geries of aerial line-source trials
during which a harmless biologlcal tracer material, BG, was
released (disseminated) from a high-performance jet aircraft;
both liquid-and dry~BG materials ware used, All releases
were made on the windward side of the island of Ozhu,

1

WeLe Hladd Jil Lae WW& LT La(ld UL Uctiitly
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For this study, Meteorology

Research, Inc. (MRI}, in all but one of the Phase A and B
trials, released two colors of FP from an Aero Commander air-
craft especlally equipped with FP disseminators,

(W) —
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SECTION IT

ACCOMPLISHMENT OF TEST GBJECTIVES (U}

FIRST OBJECTIVE

The first objective was to evaluate, in terms of estimated
casualty production for a candldate agent, the effectiveness
af current blalogical gpray-type weapon systems when employed
agalnst targets im varying types of terraln and vegetatiom,
such as that found on the Island of Ogzhu (Hawali), by:

1) Investigating the diffusion and downwind travel of
bilological tracer aerasols

2) Estimating area coverage in both jungle and surround-
Ing trapical terrailn

3) Investigating the degree of aerosol penetration of a
jungle canopy, the veatilation rate in the canopy,
and time resolution of aercsols in the canopy

4) Iuvestigating the degree of penetration and aerosol
time resolution of typical fortifications; e.g., gun
emplacements, coastal defenses, etc,

SECOND OBJECTLVE'

—
The second objective was to evaluate thé effectiveness of the
Aero 14B/A4 weapon system, when employed in accordance with
U.S, Marine Corps doctrine and tactics, agailnst targets Ffound
on an island complex.

SECONDARY OBJECTIVE:

A secondary objective was to characterize the meteorological
conditions associated with this island complex which relate
aerosol behavior to analog areas by:

’ 3

SRR |\ AccInirn

aerosol behavior to analog areas by:

N 'OV



1} Iavestigating the diffusion and dowmwind travel of
bialogical and FP tracer aserovsols over land and water

2) TInvestigating meteorological parameters such as wind-
flow patterns, turbulence characteristics, etc.

This objective was fully accomplished. The data 1s reported
in § Vv, ¥2. Conclusions are presented in § VI, ¢3.
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(8) SECTION I1I

TEST PROCEDURES (U)
1. @) IEST SITE

The island of Oahu was the tesi site,

2. (}i) METEOROLOGIGAL ENVIRGNMENT

a, The Hawaiian Islands lie in a belt of prevailing easterly
trade winds which characterize the subtropical oceanle reglons
of the world. Easterly winds are wost predominant from May
through September, when flow from east to northeast occurs 80
to 895 percent of the time, with speeds over the open ocean
exceeding 7m/sec 50 percent of the time.

b, Interruptions to the easterly windflow occur with the
approach and passage of troughs from the east or west.
Westerly troughs may cause the winds to shift to a westerly
guadrant during their passage, while the easterly troughs
result in a shift from northeasterly to southeasterly or even
southerly winds.

¢. Local anomalies in the northeast trades assoclated with
terrain features, such as sea and mountaln breezes, are found
in certain regions of the Island of Oahu where the BIG TOM
trials were conducted. Mountain breezes are well developed
in the central valley of Oahu in the Walanae area--1in opposi-
tion to the prevalling easterly winds.

tion to the prevalling easterly winds.
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d. The primary meteorological parameters affecting the dif- =T
fusion of an aerosol in the atmosphere are windflow, turbulence,
and stability. 1In the area of Qahu, the normal trade-wind
Inversion is near 2150m above mean sea level (MSL). The air
mass starting from the sea surface exhibits a near-neutral ‘
lapse rate to about 400m with a more stable layer above, ex- -
tending up to the top of the marime layer., Turbulence even

at near-surface levels 1s very low as compared with observa-

tions made over continental areas. No marked differences

were observed in the turbulence or stability profiles for the :
various trials., It can be concluded that the trial-to~trial

vartiations in vertical mixing would be small,

e. The primary factor which governs dosages in the central
valley of the island is the character of the airflow over the
Koolau Range, Under strong trade-wind conditions, a wave-
flow develops and alr passing over the ridge i{s brought to
the surface in the valley to the lee of the range. With =
lighter trade winds, the wave i{s poorly developed and air
which passes over the ridge does not reach the surface but
moves aloft over the valley. Under these conditions, local
dralnage flows and low~level temperature ilnversions develop,
which tend to make desages in this area highly variable as a
result of the poor surface mixing conditions,
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b, Zluc Cadmium Sulfide (FP)

The physical assay af FP wmaterlal used on BIG TOM is
shown in Table 3,

TABLE 3 (: TFP ASSAY (U)

FP-yellow ) www L
FP~-green - - —

5. & DISSEMINATION PROCEDURES

.
.

a, Phase A

In each trial of this phase, liquid BG was released from
an operational weapon system (A4/Aero 14B) upwind from the

island at predetermined helghts and distances, dependin
jolnt sexvices doctrine,

The preparation, assembly, filling, loading, unloading, an
cleaning of the Aero 14B tanoks were performed by a special .
munitions group at Kaneohe Marine Air Station. Subsequent

to the BG releases, a private coutractor, usiang a light alr-

craft, disseminated FP along a flight path corresponding to
that of the BG releases,

‘ 10

that of the BG releases.
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are shown in Fig., 1,) Surface wind was also recorded at the
location near Makaha, about 5km south of station 30, beginning
with trial B~3 on 2 June 1965. An MRY mechanical weather
station recorded wind and temperature continuously at station
264 from 7 thru 16 June 1965, Climate wind sensors were

also located aboard the YAG-40 at 10.1, 13,7, and 27,4m above
the sea surface, with the data recorded on Esterline-Angus
recorders as the land stations. Vertical temperature gradlents
were measured by means of thermocouples located at various
levels on board the YAG~40. During trial perlods, temperature
differences, referenced to the 10,l-meter level, were recorded
for 4.6, 13,7, and 27.4m above the sea surface.

(2) The YAG~40 was positioned near the center of the
ralease line prior to each trial., At approximately 20 min
before release time, she steamed upwind to svoid contaminatlon,

since she was to be used as a laboratory for BG analysis.
(3) 1In addition to measurements recorded on strilp charts,

various meteorological parameters were observed and recorded
manually aboard the YAG-40 and at several island statiens,

b. Upper Air Cbservations

Hourly pibal observations were made during Lest periods -on
board the YAG~40, at the CP, and at station 23, until 4 June.
Beginning with trial A-6 on 7 June, pibals were taken at
station 24 instead of station 23, The routine synoptlc upper-
alr wind soundings were also obtained from the U,S, Weather
Bureau statlion at Honolulu Airport.

C. Alrcraft Instrumentation

(1) An Aero-Commander was provided, operated, and main-
tained by Meteorclogy Research, Inc, (MRIL), for the purpose
of disseminating both yellow and green FF and for taking met-
eorological measurements, The alrcraft was Instrumented to
record the following parameters continuously on & six~channel
Brush recorder:

1} True groundspeed
2) Turbulence

3) Pressure altitude
4} Air temperature

5) Wet-bulb depression

6) Aircraft heading.

UH CL s ,-.lr i" 14

b) Aircra eading.
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(2) The alr-temperature sensor was a fast-response YSI
thermlstor; turbulence was measured by means of an MRI Univer-
sal Turbulence Indicator, Doppler radar provided a measure-
ment of true groundspeed as well as drift angle; flight~
level windspeed and direction were calculated from this infor-
mation. Pressure altltude was measured by a pressure altimeter.
The difference between the air temperature and khe wet-bulb
temperature was measured by means of a wet-bulb resistance
thermistor. A Mast Development Company ozone analyzer and
recorded was used to determine the ozone concentration at
flight level,

wli e
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SUBJECT: Status of Deseret Test Center FY 64 Chemical - Bilological
Testing Program (U)

3. Three of the test series proposed In Reference b have been
deleted or deferred. These include:

2. Test serles §4-3 (LITTLE MO). This series 1s deferred by JCS
authority until FY 65 because Ilnstallation of the protective system to be
tested on a Navy destroyer will not be completed untll early in FY 63,

b. Test series 64~7 (BIG THUNDER). This series is deleted b

authoxity of JC8,

¢. Teat series 64-9 (BIG PINEY). This series is deferred with
the concurrence of the U. 54 Air Force.

—
. e

Page 2 of _ 3 Pages
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FACIFIC TEST SERIES
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' BACKGROUND

The relative efficiency of several selected combinatlions of ship-
board collective pratectors and ventilation systems sgainst a
blological agent~aimilant is being studied at Deseret Test Center
in test 63-1. This present test serles, 64-1, is an »%t 1ion of
the FY 63 test serles so that similar data can be obtainud on
ships exposed to a toxic environment. The agenta selected

(UL and NU) include repregentatives trom the bacterial and viral
groups. PEach blologlcal agent possessges & different level of
aerogol stabillty; as a result, tests sre resquired to asseas the
perslstency of aerosols that penetrate the ship as a function of
agent viability,

OBJECTIVES

Ta datermina the dagree of penatration and ext
hazard by blological agent aerosols on end int
various combinationsg of shipboard collective p
ventllation systems,

To evaluate selected protective equipment as required by the
Navy,

To cbtain informwation applicatle to the Navy's blological training
program,
8

program,
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To evaluate the =ffectiveness of various decontamination procedures
for decontaminating exterior surfaces, Water wash down will be
one of the procedures tested.
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SUBJECT: Status of Dasaret Test Ceutar FY 65 Chemical-Bialoglcal Testing
* Pregram ()
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AD- 245

s, Since the hardwace required or Tests 63-2, CHAIN SAW;.
63-8, LONE WOLF; and 65+9, SILVER STAR, {1l not be uuillbu. belors

FY 66, thess tasta are dalated from the Y 65 progric and are deing cone
aidered for inclusior in latar poogruma.

aat 444, YELLOW LEAP,

and Tagc 64-8, TALL TIMBER, vere suiprmied on the Canal Zone tust sita in
Fabruary 1966. and wil) ba reschedulen if a suitable Hawaifan site
becocas avallabla,

—

€. Approval of Tescs 65-13, LITTLH CORTORAL; 43-18, BLACK LABEL;
| and 65-19, LAUREL GROVE, {3 deferred until an agressent in principle
batvean the United S::l:u and Auacralia i3 reached, D D c

d. Approvai of Test 5.7, GREAT SQLE, 1s dofar
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Degeret Test Center T>’r1<iJ
Fort Douglas, Utah
53 SEP 1%
AMCPM-DEPE

SUBJECT: Summary Report of Fifth Annual Deseret Test Center Plamning
Conference (U)

TO: SEE DISTRIBUTTION

Copy 4|

1. The Fifth Annual Deseret Test Center Planning Conference was

held at Fort Douglas, Utah, 29 August through 1 September, 1966.
Attached is a summary repoxrt of the conference activities.

2. Please note agreements and decisions reached at the conferemce
as they may affect your activity., If it is determined that these ajree-
ments or declslons are in conflict with other programs or cannot be
fulfilled for any other reason, it is requested that you notify this
Headquarters as soon as poseible,

QM”W

as Brig General, USA
Commanding
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SUMMARY REFORT OF PROCEEDINGS OF THE FIFTH ANNUAL DESERET
TEST CENTER PLANNING CONFERENCE

1. (U) This report summarizes discussions and agreements reached
between Deseret Test Center and Service representatives at the Fifth
Annual Deseret Test Center Planning Conference held at Headquarters,
Deseret Test Center, 29 August through 1 September, 1966,

2, (S) On 29 August 1966, a DTC Executive Council Meeting was
held with Service representatives attending.

a. The following problem areas were discussed:

(1) The usefulness of interim reports vs. semi~annual
status reports was discussed, The consensus vas that sami-annual status
Teports are satisfactory in presenting interim informatiom to the Services.

(2) The Navy representative asked that a section be
included {n the final report of 67-12 which compares the efficlency, on
a quantitative basis, of the Aero 14B and the A/B 45Y~1 spray tanks using
(¥~1 and Aero 14B) efficiency data developed at Eglin Air Force Base.

(3) The Navy representative stressed the need for the I A
davelopment of an adequate VX simulant., This simulant will have to be o
developed before a number of Navy test requirements can be fulfilled, v

notably the simulated attack of VX against a marine, amphiblous force.

(4) The Service representatives were invited to present
problem areas for discussion, The Ailr Force representative indicated
thet much confusion exists in determination of proper security classi-
fications in connection with DTC test programs. It was requested that
ITC inform higher authority that lack of adequate security classification
gvidance has presented a severe operating problem, and that decisions
sitould be made as soon as possible to provide classification guidance,

It uwas suggested that Deseret Test Center take the lead In standardicing
sacurity guidance because this Headquarters deals with classifleatlon
problems of all Services,

(5) No problem areas for discusslfon were preazented by
either the Army or Wavy representatives,

b, Other discusslions were held on the following items:

(1) The procedures for conduct of the conference.
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(2) SR,

(3) The test 67-4, BLUE NOTE. A new substitute test was
presented with a recommandation that it be submitted to DDR&E For approval.
The new test 15 called TRACTOR HUB and bears the same nurber designatlon
as BLUE NOTE, 67-4, It was presented as a prepared draft and discussed
at the meeting. ' R

3. (U) The 30 August sessions were devoted primarily to orienta-
tion of conference attendees in preparation for the negotisations to be
beld the following day. During these sessions, Deseret Test Center
srogress in completing the FY 66 proguam was presented and discussed,

b, (

a. 68-1, NARROW TRAIL:

2 Page 2 of 17 _ Taess
Copy g“ ol Lo (rauen
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{3) Decisions.

It was decided to leave this test in the FY 68 Program,

b, 68-2  SHARP RAVINE:

p—
'

(3) Decision.

- vas decided Ehat this test should remain in the Outline Plen.

3 Paoe _}__ of 11 o er
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7w a3 decicded Ehat this test rhould remain in the Outline Blan,

UNCLASSIH R TR




UNCHASSIFIED

c. 68-3, CHANNEL CRAB:

{3) Decisions,

——t et .

1t was decided by the couferees that this test should be included ia

the Qutline Plan,
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d. 68-4, RAPID TAN:

e

(3) Decision,

It was decided that this test should be included in the FY 68 OQutline
Plan.

e. 68-5, PRAIRIE CARPET:

- A P oL = Oachiakms LR a 1 e r e o 1

Page 5 of |1 Jages
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(3) Decision,

It was decided that this test should remain in the FY 68 OQutline Plan.

£. 68-6, EXIT LINE:
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(3) Decision.

It was decided to include this test in the FY 68 test program,

g. 68-7, ICKED SLICE:

p——
I
Sm— __

(3) DUecision.

Tt was decided that this test should be included in the FY 68 Program.

68-8, LEANING SHOE:

_
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(3) Decision.

It was decided that this test should be included in the FY 68 OQutline
Plan,

1. 68-9, STRANGE FRUIT:

.

{(3) Decision.

1t was decided that the test will rewain in the Cutline Plan until it
can be determined whether data are in existence to satisfy these
requirements.

1. 68-10, MAPLE BOARD:

e
e ——

W

T

It was decided by the conference to eliminate this test from the FI 68
Frogram.

k. 68-11, SPECKLED START:

v
F\ED ° Page 8 of 1] Pae2s
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l

(3) Decision,

It was decided to leave this test in the FY 68 Outline Flan to provide
funds to initiate action and to establish a target date for production
cf agent,

1. 68-12, SHINING POND:

9 Page _ 9 oo _l1_TPares
Copy vy _ of 180 Cories
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(3) Decisions,

It was decided that this test should be included in the FY 68 Program.

m, 68-13, FOLDED ARROQU:

B —

—"

(3) Decision.

It was decided by the conference that this test should remain in the
FY 68 Qutline Plan.

10 Page 10 of 11 Dlagns

Copy “] of 180 Copies
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Test Number

68-8

68-9

68-11

68-12

68-13

Herbicide test
67-1 (carry-over)

. 67-3 (carry-over)
= 67+4 (carry-over)
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(h) Dr., Adams discussed two carr

) . y~over bicloglcal tests

giigiftandf70:74. Reason for slippage of 69-34 was glven as nonavaf.l-,
dl y of the munition, Tegt 70-74 was §lipped because of delays in a

predecessor test, 69-74, There was no comment. ]
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(c) 71-J: The requirement for this test was withdrawu
by the USAF. The test was therefore dropped from the FY 71 program by
the counference,

UNCLASSIFED
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(4) Carrvovar Tests: (Presented by Mr. Bert Johus). r.
Johns stated that there ware approximately 8 cavry over tests that are
not scheduled tnat will have to be conzidered in the iandividual Servics
meetings:

{a) 068-10 ilas been deferred,

This test has been

deterred becaunse of a lack of an adaquake test site.

{c¢) 69-13 has been deflerred due to lack of sultable test

(e) £3-35 has been apprgved but remains unscheduled due
to unavailability cf an aircraft carrier,

(£f) 69-70 has bean approved for planning te insure a high
state of readiness

{g) 69-72, There werc no comments following presentztion

LNGCH ASSIFIED
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Appendix 3

SUMMARY OF FY 70-72
PROPCGSED QFLRATLOWAL TESTS

Py 714
Y 70 A B Y 77
70-71 714 63-10 7i4
70-10 71B 68-12 728
70-72 7ic 69-34 720G
69-33 71E 70-31 12E
70-30 71F 70-50 12F
70-11 71H 70-73 126G
70-12 71K 70-74
70-31 71D
70-73 71G
70-74 71L
70-50

* A tests wlll be conducted with a prisrity over B tests,
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APPENDIX &

NFW NUMBER DESIGNATTONS

FOR FY 71 PROGRAM

Proposed Program Designation Recommended Program Designaticn
(01d) _(New) .
71-A 71-30
71-3 71-31
71-C 71-32
71-D 71-34
71-E 71-33
71-F 7-70
71-G 71-35
n-H 71-10
71-1 eliminated
71-J eliminated
71-K | . 71-11
71-L 71-12
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WHISTLE DOWN (U)

DESERET TEST CENTER FORT DOUGLAS UT

NOV 1963

Distribution limited to U.S. Gov't. agencies only;Test and
Evaluation;1 Jun 83, Other requests for this document must be
referred to Commander, US Army Dugway Proving Ground, Attn:
MT-DA-L. Dugway, UT 84022.
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FOReHORD

This Final Report outlimes the work accomplished
during tha avctle chamical tedt sarias -+ nicknarad
WH.STLE DOWY -+ conducted at the Gerstle River Test
§ite, Fort Grealy, Alaska, during tha ceriad

1 Dacenbter 1962 to 5 Fabruary 1963,
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SHISTLE DOWN, conducted in Alaske durlog the wintar of 1962-63, included
sixteon trials uaing GB-f1lled MIS Rockers snd M121 1550 shells, and VX-
f£illed M23 Land Minag. The tast vae pricerily aa iavestigstion of the

exintence, nuture, acd extent of the herard frem GB and VX oo snvirooswatsl
of sampling tachniques,

clathing, soow, end froren ground, Various Aspicts
azctic clothing, dacontsminstion pethods, and detaction end protsction
Data fur doctriaal coacapts fer operations

equipzent wears 313so icvestigated.
in the arctic wars davaloped from thise investigatioos,
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1, . s, Dessrst Test Camtsr Test 63-3, sivinsmed MEISTLE DO, vas
destgnsd sad axgcrced te fulfill the Army requiresents as etsted
in the abovestefstanced Jocumants, Tha taat wse conduatad at
Guratia River Test eits about 40 miles southoast of Tert {rasly,
Alaska, during the pericd 1 Dece.ber 1962 to 3 Febiuary 198,
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ACCOMPLISHMENT OF 'TEST OBJEGTLVES

2. @ ERARZ OMECTIVES

&, lst active

"Po daternine 1f w hazard axists frow the plckup of G aed ¢
apenty in solid, liquid, and/or vapor forms by environmental
clothing under cold weather conditions."

b, 2nd Objuctivae

"To deturmineg the aature and extent of hazarvd from ¢ and ¥ agants
dizseninated on anow, Lce or trozen ground,”

e, Jgd Qbjective

Yo obtain daty for the improvemant of testing techai, uws and
acnurstion and/or raviaion of offensive and defengive doctrinmal
concepts In arctic envlironment.,"

d, Ath gbjaceive

"To investigate the probluas associeted with operating in arctic
slothing in a tox.c chemical environmant,*
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(4) rield Trials with Y

va} Frocedure

rl!:ocn maniking, at described previcusly, wers exposed in an upe«
right poaltion, facing tha burst point of a VX-filled land minas.
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TEST 65-3--WEST SIDE. Phase 1 (U)

DESERET TEST CENTER FORT DOUGLAS UT

JUN 1966

Distribution limited to U.S. Gov’t. agencies only; Test and
Evaluation; 3 Mar 82, Other requests for this document must be
referred to Commander, Army Dugway Proving Ground, Attn:
Technicat Library, Document Section. Dugway, UT 84022,
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SECTION 1

INTRODUCTION WY

1. , BACKGROUND . .

a, WEST 81D -~

Sitice submarctic reglons may constituts pacential srede of
conflict, the WEST SIDE Phase I test was ialtleted frow sn
AMr Force requirement for an operational evaluation of itw
newly~developed A/B (air-borne, external) 43Y-4 Dry-sgemt
Dissedinator in a frigld envivonnent.

I The weapon system under study in T
SIDE I conuisted of tha A/B 45¥-4 Disseminator, wing-mounted
on an P-105D aircrafec (see Fig. 1) and filled with dry bio-
loglcal tracer B (Bacillus subtllus var, niger).

2. ' WEST SIDE I OBJECTIVES

Since objectivas of this test are detailed in subsequent para=
graphs, they sre covered only In a general ssnner here:

1) Pirat Oblectiva. To evaluate the source strength,
disgemination efficlency, and fimeticnal character-
Latica of the dry disseminator with tracer BG

2) Second Oblective, To messure, under various met
conditions, the diffusion of particulate blological
seronols disseminated by line sowrcs at low altitudes
in this cold-weather test envircessat,

1
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Ta aid this investigation, two other tracet sater{als-sgreen
and yellow PPle«were diszeminated from s light aircraft under
similar test condltions {(see Fig 2),

1 Fluorescent particles of zinc sulfide and eine cadmium
sulflde, respectively,

S ()//C1 ASSIFIED
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4, SCOPE —_—

Table 1 lists 22 trials that wera successfully complated in
this test. Thess weare zccomplished in three groups, as based
cn three types of oatearological conditions that are repre=
sentative of wintar conditions in this cold weathar environ=
mant, Tests wers conducted under temparstures rangicg from
~6.7°C to ~42°C, with the asjority of tasts baing conducted
at tenperatutes below -20°C,

s 111! ACSIFIFD
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' SECTION IT

ACCOMPLISHMENT OF TEST OBJECTIVES (U)
1. Q OBJECTIVES
The objectiven of the test prog~am were:

1) To obtain source strength, disgemination efficlency, and
operational characteristics aof the A/B 43Y¥«4 dry agent
spray tank (filled with dry tracer BG) when operated
under 3 range of cold=weather meteorological conditions
from & highepetformance jet alrcrafe,

2) To investigate the behavior of blological zerosols in
both long downwind travel at moderate windspeeds and in
lateral diffusion during ecalm situztions, when released
into a coldeweather environment from an elevated line
source,

3) To investigate the relatlonship between forest density and
the penetration, concentration, and peraistence of bia-
loglcal aerosols in a cold~weather environment.

4) To provide data for comparing aerial releases of dry BG
[WEST SIDE (U)) with aerial releases of wet BG [NICHT
TRAIN (U)].

¢

5) To 1lnveatigate the extent of contamination (equipment and
environmental) from the aerial dissemination of BG, under
test conditions, and==i{f significant contamination
¢xists-=to provide data for the development of cperational
methods of decontamination under these cornditions,

' 6) To continue research in the atandardization of cold-
veather aerosnl sampling and tesat techniques, both in
the laboratory and in the fisld,

-.—
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TEST 65-12--DEVIL HOLE (U)

DESERET TEST CENTER FORT DOUGLAS UT

DEC 1966

Distribution limited to U.S. Gov't. agencies only;Test and
Evatuation;1 Jun 83. Other requests for this document must be
referred to Commander, US Army Dugway Proving Ground, Attn:
MT-DA-L, Dugway, UT 84022,
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ABSTRAGT (1)

DEVIL HOLE, Phase I, was a test conducted in temperste, !
aspen #nd spruce forests,:to determine drea~time dauge tntar:-
mation for pgeat GB-filled artilliery munitions TMLUAL-155m
shell gnd M55-115mm rocket).

Pacticuiate similants

vere also utilized to study airflow pattarns at the interface-
of & spruce forest with opsn terraln.

i
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PREFACE

DEVIL HOLE, Phase I, was primorlly deslgned to determlne
arup-tﬁid;duslserEelltlanihlpa for arti{llety-delivared CB
munitions detonated in tamparate faraazed tervein and_to.
determine the dutation ond extent of a eratlonal hazards in

the burst ared,

v
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SECTION 1

THTRUDUCTTON (LD

1. P DEVIL HOLE (U), PHASE I

DEVIL MOLE, Phase I, involved the testlng of agent GB-ELlled'
artillery munitions in a kemperate foreasted environment.
Speciflcally, the MI21AL {155mm) howltzer ¢hell and the M55 9
{115mm) rocket warhesd ware teated. Singlesstatic snd single- /
and multinle-round dynamic detonations (Pig. 1) were condutted
with tha ML21A1 shell; test{ng of the H55 rocket was limited
to single~stetic Setonations.

4
L AELAg



UNGLASSIHED

4. () I2ST cowbuycy

a. All trisls were conducted i{n foreatad tervaln during the
suomer of 1563 st tha Garstle River test site, 1in the vicinity'
of Fore Creely, Alasks,

b, The test way performed in sccordence with tha DEVIL ROLE,
Phate T, test plsn with ons exception-=no trials with agant:
CR wers conducted at the iunc:ion or interface of a apruce
forest with open zerrain.t?) Testing with G was not conducted
at the inLwrlfsce dus B0 inclimant veather and vugged tacraln
(Fig. 3) which so hampered operatlons that all trisls of the
tedt could not be conducted ln zhe allotted time,
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SECTION 11

ACCOMPLISIDENT OF TEST OBJECTTVES (U)

1. . TTST OBJECTIVES AND ACCOMPLISHMENT

a, Primary Objactive

(1) "o determine ares-time=dosage relationships, ss & |
function of buret helght and agent diffusion characteriscies;”

for artiliary GA munitions fired i{n temperata forasted ayeas." !

(2) "o datermina the duration and extant of operational
huzurds in the target aredy Tegulting from the use of artillery
GB munitions.”

b, Sscondary Qbiactive

"To datermine the vulnerability of reprcsentative hard and soft
targets to agent GB undet tast conditions.”

R
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SECTTON 111
TEST PROGEDURES (U)

1, ‘ TCST ARDY

a. Luwuc of Tost Area

(1} The Geratle River test area i3 located in the Tanana
River Valley of central-interior Alaska

- HINCLASCSIFIED
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(b)Y Sifetr Eauiphent

Safety equlpmante~such 4s protective clothing, |

protective masks, bavrievs, etec.~-wds used during the test an
condltiong dictated.

18
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\ APPEXDIX B
TEST PROCEDURES FOR FP AND SMOKE TRIALS (¥)
1. & I5SI EQUIFMENT FOR FP AND SMORE TRIALS
#, Munlrions
(1) Flucrescept Partlcles

(2) :Iho fluorescent particles (FP) uscd in thia Lest
were of two colors, preen and yellow.l

(2) Jpomblaet

Z-61-type bomblets containing 30 grams of P were
amployed and were assumed to have & digsemination afflciency
of 30 percent,

(1) petonation System

The bomblets wers fired slaceronicaily.

L The PP was composed of eine cadmium sulfide particles. FP
used for this test vas minufactured by the United Stites
Radfum Corporation, Morristewn, N,J, It had a sclid-phase
denalty of approximsately 4,0; although, vhen asrogolized, it
will remain suspended in air for constderable perivda of ti-e
snd vill axhibit properties with gegard o atmespheric diffuslnen
that are quite simllar to those of #n inert g4s, Lo sdditia,
when the material 13 excited by Uight of n speciflc wave length,
1t {luuresces, in this 1natance, green ot vellow, Jdepemdl uf v
the tharacteristtica of the {ndividual prreicles. A detalled
IHating of the properties of FP which make 1t suitable t 1 the
study of atmeepheric diffuniun are rroncn:vd in 1 dogument

14y

publishied by Aercenl Laboratories.
gy

INCLASSIFIED




2. @) IESLEQUIFMENT FOR SYOKE TRIALS
&, Muniiiong

H-18 sroke grensdes wers amp! -ved as the wmake wource for the
smche trialas.

W—
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APPEND X E

ENVIRONMENTAL DESCRIPTION (U)

. W IEST SITE AREA

e, hacltlnn

Tha gecaral geographical secting of tha DEVIL HOLE I {U) test ~
avéa 13 canceal-Interlor Alaska, spproximrtely 190kn SE of
Talrkanka, Located entirely on government-controlled land, near
. Groaly in the Tanana Rivar Velley, the srea La Dourded on
the north by the Alsshan Highwey, the #ast by the Gerstle River,
and the south hy the Granite Mountaln biock, Two seprrate test
gride were used during the DIVIL HOLE I (U) progrém, The
conifetous forast (spruce} site lies batween Garatls River and
Sawniil Creek, abouc 9,6km 3% of che Arctic Test Centar facility
at Gerscle River, The daciduous forast (aspen) eits, farcher
west, Lo approaximetaly Skm SE of Milegoat 1400 of the Alaghan
Righway.
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‘ ABSTRACT (1)

DEVIL ROLE (V), Phala IL, wag & tesc conduceed
{n temperate aspen and ,BpTUCH forested tarraln with .
ageatavi- !tllad '4121»\1 (155 mn) and’ W26 (8=inc )
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QEERATIONAL SUMMARy

»
SECTION L
PURPOSE (U}
L]
. The pucpost of DEVIL HOLE (U), Phase II wea to provide
‘ weapons=effects information for ertilisty-deliverad, V%
filled shells detonatad in temperats foresced tereain. #
»
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1 - MUNITIONS TESTID

VX«f{1l1ad 135m
re used,

™
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121A1) and Bainch (M426) howitzer ahells

ha agen.

0.8 percent of DuPont {1] Red,
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SECTION I

OBJECTIVE (V)
The FIRST OMJICTIVE of the test was ",,.to avaluate the ares
~dentity relationahips for liquid agant and dlssemination,

efficiency of srtillery=delivered VX mudfcions’vhan : .
functioned In & temperate dspen’and i tempersfa spruce foreac,
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SECTION 1V

TEST CONDITIONS (I)

BATE OF TEST

All erisls vere conducted in rorasted terrdin during Jul,
Aug, and Sep of 156§, .

LEST AREA

a’, location

Tha Gacstle Niver test azed {3 located in the Tannnf
River Valley of central Alaaka, | The aves Lo spproxizately

$3 ks (dy rosd) Crom OTC's Alaskan base of operacions at
Fort Grealy.

-l i
]
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L T e
5, , TEST EQUIPHEST

2. Datonation dyszen

A sloulates fuse {cenposed of » threaded slusinum plug
wizh a Ha, 8 blagting cap and & tetryeal butater Sup Ltom an
H337 fuse) wia used for all static tria

Degonacion was initlated by en elacerical *

impulas, For the dynamic eridls, sn HS? fuse was used.

b. Delivery Syseem for Dynamic Firings

M~109 sell-propelled howitsers ware ut{lized to dynamically-
fire shells on the tazget,

|| ||| 13 | ||I|||||||||||||||||
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(. SECTION 1V

TEST COWDITIONS (W)

| Se—

2. (C) IEST EQUITMENT

:. Mantkins

Manikins clothed ln undyed cotton ovarsgirmant were usnd
47
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to estimate direc? contanlnatlon on stending persennal,

—

¢, Jtuck and Tent

A Mbeton 1, §. Army truck and an 8 % 10-foot wvall eenc
werd used %0 mgagure depasleinn on squlpment.

]
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& CHAPTEIR JOQUR
PICKUP &Ng PERSISTENCY

SECTION 1
BACKCROUID ()

3 . HUNITIONS TESTYD

The plekup and tndirect contaminatlion triels were Iimited to
the detonatlon of VX-filled 13Sam shella,

W
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' $LCTION IIT
score (U)

\. (@ TEST DISICY

Tha plckup trislae
with tast parecnnal wace conducted sp pare of tha dapasicion
trials vigh VEf{11ed 133mm shalla.

67
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- ABSTRACT (U)

SWAMP QAK (U) was designed primarily to determines ares=-
time~dogage velationshipa for artillery-delivered GB munitions
detonated in suharctic forested terrain, Agent-GB~-filled
M121AL (155mm) artillery shells were the munitions tested.

Smoke was used to study airflow patterns at the intar
face of a subarctic apruce forest with open texrain.

-l

UNCLASSIHED

et e

——— !

4 e e e e mbeA

. m——

et wampd e wm — = b o aw———




S s s £t e

PSS — - -

- —— e ————

UNCLASSIFIED

CHAPTER ONE

QPERATTIONAL STMMARY

SEQCTION I
PURFOSE (1)
Tna purpose of SWAMP OAK (U) is to provide asrea-time-

dogage informaticn for GB«filled artillery shells
detonated in a European-analpguc
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SECTION IT

OBJECTIVE (U)

Q The objective of SWAMP OAK was "“to determine
ares~time~dosage relationships es & functlon
of burst helght and agent diffusion character-
istice, within subarctic forested areas, for
GB=fllled artillery munitions fired in the tem=-
perature range of ~1'C to -18°C (30°F to O F)."
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SCOPE (U)
1. (@ TEST DESIGN

The test was designed to meet the objective by gtaticelly and
gingly detonating 34 GB~filied M121Al shells on time-gequence

5. SECTION IV

TEST CONDLITIONS (U)

1. 4 DAIE OF 72ST

All trials were conducted in forested terrain during March
and April of 1966.

2. (P TEST AREA
a. Locaktion

The Geratle River test area 1s located in the Tanana River
Valley of central-interior Alaske,

10
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The tast
' akan base

ares is approximately 55 ku by road trom DIGC's Ala

of operations at Fore Grasly.

11
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q To giwulate an afr burst, the shell
was suspende 88 of a cable, 2 heist, and a speclal
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secrron 1. fB_twrronuctron (ny

1.1 (@ BACKGROUND

The purpose of DTC Test 66-4 was to determine the averag® area-
dosage coverage in 4 Montane rain forest of four chemical WeaPon systems
mploying the ML39 GB bombler. The determination Lnvolved EhIBu stepd.

e
!e *lob:a!ned provided a sample from which a heignc-of-burst fre-

quency distriburion for the N139 fusing system was estimaced. Second,
aingle GB bomblets ware statically detonated at several heights helow
the canopy.

Average performence estimates at several
dosage levels for single bomblets within each category ware then ki
lated.
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1.4 . TEST OBJECTIVE
The primatry test objective was to estimate the effective dosage
area coverage that could be expected 1f GB-filled M139 homblets were

disseminated from MISTEYE II, LITTLE JOHN, SERGEANT, and HOMEST JOHM
over 4 rain forest carcpy,

2
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SECTION 2. DETAILS OF TEST (L)

Table 2 (). Sussary of cope

Numhaer

Trisl of trialy Material '
Oroup completed disseminated Purpoan i
A 138 MAA Deterolne burst-halght \

digtribution pattacns
of Mil9 1
B 35 GCh Detarmine ares-dosuge i
relacionahip for HML139 "
bombleta statically dato- .
nated at representative )
helghts J

11
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DTC Test 66-4, Green Mist. Volume i (U)

DESERET TEST CENTER FORT DOUGLAS UT

AUG 1970

Distribution authorized to U.S. Gov’t. agencies only; Test and
evaluation; 1 Jun 1983. Other requests shall be referred to
Commander, U.S. Army Dugway Proving Ground, Attn: MT-DA-L,
Dugway, UT, 84022. NOFORN. REL TO: Canada, United Kingdom, and
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{€) Terrain (U}

E"ll'hc tesc sitc 19 at an clevacion of appruximacely 3,700 tcet
ahave sc1 level on the castcrn glope of Mauna Loa, (vlevarion 13,680)

and {8 sovtheast of Mauna Kea (clevaclon 13,796),
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DTC TEST 67-2 {U)
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JUL 1968

Distribution limited to U.S. Gov't, agencies only; Test and
Evafuation; 1 Jun 83. Other requests for this document must be
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Fr. Do 7 ABSTRACT (U1)

@ 1o DTC Test 67-2, GB-filled BLU-19/823 bomblets and GB- and
sisulant-£11led M-139 bomhlets were tested in a temperate
summar forest environmant

—gw amn
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(v PREFACE (U)

(U) The USAF and US Navy provided personnel and munitions as
requested by DIC. USATECOM provided personnel, test equip-
ment, and laborxato eryices,
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‘ CHAPTER OME

OPERATIONAL SUMMARY (U)

SECTION I
PURPOSE (U)

i

! ‘ To deteraine the effeczivenass of GE-f£illad BLU=19/B23
bomblete ejacted from an SUU=13/A dispenser, and M-119
boablate dropped from # Sadaya dispenssr in & temperate
summar forest senvironmant,

—
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(N CHAETER TWO
ARZA COVERAGE FOR THE CBU-15/A WEAPON SYSTEM (U)

SECTION I

BACKGROUND (U)

1. . DESCRIPTTION OF THE CBU-15/A WEAPON SYSTEM

The BLU-19/B23 bomblet ig a USAF bomblet designed to explosively
disseminate GB, and it is delivered by means of the SUU-13/A
bomblet dispenser, The SUU-13/A dispenser and the BLU-13/B23
bomblet together form the CBU=-15/A waapon systen.

— =
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i d. Dugway Teat of the CBU-15/4 Weapon System

The CBU-15/A weapon system, which consists of the SUU-13/A
dispsnser and BLU-19/B23 bomblet, was tested at Dugway Proving

' ' Ground, Utsh.

6
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SECTION IV
TEST CONDLTIONS (U)
{C) TEST SITE

a, Test Date -

The test was conducted during June through July L9A7.

b, Tast Location

The test was conducted in the vieloity of Fort Oreely, Alagka
at the Gerstle Rlver test ar~a which {s located in' the Tanana
River Vallay of central-inteilor Alaska (Fig. 1). The area
is located approximately 25 km from Delta Junctiou (Figs. 2
&nd 3).

e. (Climate

The ¢limate can be chavacterized as typical temperate summer
7
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vich high temperatures in the low 80'ac and low tampera-
in tha high 50'a (F)

d, VYegatation

The test grea was aitusted in a huavy stand of declduous
agpan traes, The avarzge helght of tha sspan trees, which
made up appooximataly 70 percent of the forest (the remainder
being conifercus spruce trees), was approximately 18 wm, The
average diametsr of the aspen trees was 15 cm with & apacing
of approximately 1.5 m betwson trsas, Interminglied among tha
aspeu trees were spruce trees that averaged 17 m in height,
vith outatanding members reaching 19 m. Tha spruca traes wera
found to have an averags dismeter of 18 cm, with sn average
trunk spacing of 1.5 m, Figura 4 is a typical view of the
agpen forest,

e, Grid

A grid was sstablished {n an aspen forsst. Ssmpling and mat
ataticns vere located ag shown in Figure 5 and Yable 1, The
grid is showm an Plgure 6.

v
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' CHAPTER THREE

AREA COVERAGE FOR THE MISTEYE II WEAPCN SYSTEM (U)
SECTION I
BACKGROUND (U)
1, O The U. S. Navy Misteye II weaspon system consilsts of the
Sadeye Mk5, Mod~0 cluster bomb and the M-139 bomblet

combination, The Sadeye s a cluster-type weapon with a
capacity for B3 M-139 bomblets -

2. ’ PREVIOUS TESTS

b. Dugway M-139 Bomblet Trials

Singlae-bomblet trials were conducted in open desert at
Dugway Proving Ground to measure agent GB dissemination
characteristics over a range of meteorological

32
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CHAPTER FOUR
RELATIOHSHIPS (W)

The overall goal of this test was to provide the U, 8, Alr
Porce and Navy with performance data for the (BV.15/A4 and
Misteye II weapon systems, respectively, in = temparate
sumer forest environment. Thia goal was achieved by con-
ducting a saries of burst-height tests and atatic tests of
single cunitions and vaing the data derived from thege tests
a8 fnput for the gverlay buildup model.

34
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11 WAALLNTAL NOTD 17 PONIQUING WUTATY AGTIVITY

Deseret Test Center
Fort Douglas, Utah 84113

11 ARAPRALT

(S) In DIC Test 67-2, GB~filled BLU-19/B23 bomblets and GB~ and
simulant-£1llad ¥-139 bomblets were tested fn a temperate
summer forest environmeant. Burst-height distribution was
determined for the M-139 bomblet in an aspen forest. Area-
dosage-time values were established for single BLU-19/B23
and M-139 bombleta. The CBU-15/A and Migsteye LI weapon
syatems woere evaluated uslug the overlay technique to simulace
an operational emcloyment. DTG Test 67-2 indlicates that
the CBY-15/A and Misteye II are of military value in a
temperate surmer forest environment application.,
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PREFACE (i)

The LID CLOUD test was conducted in response to military
requivements for data on bio~agent aercsola releazed in cold
weather environments, Heasurements of the infectivity of TT
aerosols for monkeys were made at extremely low ambient ters
peratures; determinations were also made for the biplogical
decay rates of TT, 22, 54, a

iv

INCLASSIFIED '

TINGLADIMED :




-

- ot m—— -

M | ACSIFED

CRAPTER ONE
OPERATLONAL SMMARY (U)
SECTION I
PURPOSE (V)

‘ The overall purpose of this test was:

1)

2)

3

4)

To obtain biologlcaledecay rate data oy TT,
2Z, SM, and EC, and animal Infecriviey data
on 7T when dicsemivated as aerolols 4n a sube
zero (F,) overland anvirvonmant

To obtain source atrength and dlasemipaclon
efftelency date for TI-filllad M143 damblets,
a8 tested in this envivonocant

To obtain deta on tha burat-height distelbu~
tion énd percent duds of M143 borblats dropped
into & wintertime spruce forest

To use thase dats, wheve appropriste, for

making generalized predictions of casualties
and effective area coverage,

e — =
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6. ‘ FUNCTTONING HMBIGHTS OF M143 BOMBLET

The M1543 bomblet was projected from a tower-moumted gun into
a wintertima apruce forest in a4 manner simulating an oper-
ational drop, Eighty-thres trials were conducted with sin-
gle bomblets projacted randomly into the forest ta datar-
nine burat-height distribution,

3
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BIOLOGICAL DECAY RATES AND THE VIRULENCE OF TT (U}

SECTION T

BACKGROUW (U)

PR g g Fm

RED CLOUD (U) ANP RELATED COLD-WEATHER TESTS

The mafn purpose of RED CLOUD (U} wss to obtain biclogical
decay rate and animal infectivity data on mevosvle of TT and
Z2 disseminated in frigid (fleld) nnvivonments, The E26 and
M32 digsemination devices used in this test were not undar
evaluation, but meraly served to disgaminate aerosols for
ADR measuremepts
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SECTION II

|

OBJECTIVES (U)

The triml efforts and resultas for this chapter are concerned
with the objectives listed below:

1. ' PIRST OBJECTIVE

To determine the blologicaledecay rates of TT (stabilized),
ZZ, SM=1, and EC-l aertsols when disseminated from teat
spray devices in & pubsretic, winter environmant--both dur-
ing the day (UV radlation) and st night,

@ @ szcom osmEerive

' Simultaneously, to obtain estimates of the respiratory in-
fectivity of stabllized TT-1 aerosols for monkaeys,

s. @ o onsEcrivE

To compare, under low-temperature f£ield and chamber condi-
tions, the viability-decay ratea of TT, Z2Z, SM~1, &ud EC-1l.

11
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SECTION IIX

SCOPE (V)

SAFETY RESTRICTIONS ON TESTING

Daseret Test Center had previously established (prior to RED
CLOUD test) the feasibility of conducting safe and successful
taats with pathogenic agents TT and Z7 at & —emote test site
in central Alaska, Two contractual shudies were conducted
in preparation for RED CLOUD: (1) s meteorologlcal investis
gatlion: and (223 4 long-term gcological survey of the test
site (34 3BYIIB)  aqd1rionally, DTC conducted a Special
Study, Alaska (U), which was s prelimunary field effort with
vegetative, nonpathogenic bacteria ko prepare for future
tests with pathogenic vegetative bacteria at the Alaskan
site,(23) A DTC adviscry committee reviewed all availahle
data frow these preparatory studies at a meeting in May 1966
and ¢oncurred in the proposed method of pathogen testing,
subject ta certain restrictlons on agent disseminatlon,
Thege restrictions limited the amount of agent disssmination
for each field trial and the wind directions allowable for
tasting, and were imposed to preclude posaible travel of
agent pathogans over inhabited areas of the vallay,
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TABLE 1 @: TRIAL SUSMARY (L)
)

L ———
Completed Pri- Diasemin- Materials

Group trialp ority | Time ator disseminated | Purpose

Arloeie. 0 1* | pay E26 TT & BG-1 | Viabilfty
decay

A2, 000 d 16 1 Night E26 TT & BG-1 | viability
decay,
aaimal
infact~
ivicy

Bavivennsd 8 2 Night El2 2Z & BG-2 | Viability
decay

C-1.,. . 14 4 Night E26 SM=1 & BG~2 | Viability

. dacay

5 RN & 4 Night E26 BC-1 & BG-1 | Vviabiliry

dacay

Due to changlng weather pacterns which did not meet agent safety

lim.tatlions, 4 new priority was subscituted for the one shown abovs,
The A~i trials were siifted from Mo. 1 priority to No, 4, and could
not be completed within the time frame and cost limitations imposed
on the test,
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SECTION 1V

L

TEST COMDITIONS (i)
1, ‘ LOCATION OF ITEST

All of the fleld triala were conducted in the Tanana Valley
of central Alaska (WP, with operations belng directed
and supported from Army facllities at nearby Fort Greely.
The specific location of the BDPR and animal trials was in
the "channal" ares of Delta Creek

IEST PERIOD

Testing bagsn in late November 1966 and was completad in mid-
February 1967,
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SECTION V
TEST PROCEDURES (U)

2, (5 OPERATIONAL ASPECTS OF TEST

8. Sazpling Grid and Safety Citadels

The grid for the blological decay trialsg, and for taating
TT virulence for monkeys, is stown in Fig, 3. The firsat
downwind asafety citadel, with Lts msasociated sampling tent
and generator facllity, is shown in Flg. 4. The citadel
and munition releage locations are shown in Flg. 3.

b, Disgemination and Sampling

Tha liquid biologleals TT, 5M, and EC were released from
E26 dispeminators &p an internlx with BG-l.

18
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SECTION III
SCOPE (11}
1. Q NUMBER OF TRIALS ‘

The number of bomblet trials for burat-haight and dissemina-
tion efficiency datercinations are summarized in Table 4.

i —— o ——

— ——

TABLE 4 g‘ TRIAL SUMMARY--M143 BOMBLET (U)

1
| o {Complated Dissani- | Materials
: Lroup jtrials Priority | Time fnation disteninuted | Purpose
D 12 3 Hight! M143 T Bfficlency,
source
atrangth
B a0 3 ¥ight HMSh Dye Yerticsl ‘
{T™E) zarker functioning !
diaeribu~
tion

Continuation of trial groups of Chapter II.
b Pover-mounted gun (bomblet launcher),
47
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SHED

controlled environment was also required g Emcilitats
immadiate assay of samples in an area free of batkground
contamination. "Safaty citadels” were designad and used for
this purpose. Their use proved highly satisfactory under tha
test condlitions. Together with tha use of standard CB pro-
tective equipmant gnd an adherenca to comman precautionary
measures (showering, decontamination of equipment, <¢t¢.), Cha
aafety equipment and procedures resulted in no incldence of
agent diseasc,

73
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e. Safety Citadel Cperations

Sampling crews wera stationed in pressurized safety citadaels
at predetermined intervals, downwind of the agent relaass

78
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ABSTRACT (V)
Thig venort involves Ffleld studles conducted in Central
Alagka during the summey of 1967 in which blological decay

;-ates (BDR's) were determined for tiquid (TT) and day (22)
orms of Paateyrelle tularenge and for nonpathogens Escherichia

iiii "IEC) and Serratis marcegcens (SM). _
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PREFACE (V)

,DTC Test 67-3 (WATCH DOG) was inftiated in response to
Mil{tary Services' yesquicement to obtain bioleglcal decay data
on aerosols of TT and ZZ in an environment congldeved analogous
to the temperate hum{d areas ot the northern hemisphere
during the nm]er.‘”‘l'hts report covers the #ork dccomplighed
in the remote Delta Creek area, approximately 30 miles west
of Fort Greely (in ceatral Alaska), during rhe summer of
1967,
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, CHAPTER ONT

OPERATIONAL SUMMARY (W)

' SECTION I

PUREQSE (V)

’ The purpose of this test was to:
e

1) Obtaln data on the bjiolog.cal decay rates of
pathogenic organisms TI® and ZZ, and on non-

. pathogenic organisms EC and SM during night-
time conditions in a summer, temperate en-
vironment.

2} Datermine biologleal dec.y rates of TT and
EC released during daylight in a temperate
wooded enviromment.

3} Obrain data on the aercsecl infectivity of
TI to immunized and nonlmmundzed animals,

4) 0Obcain data for comparison of chamber and
drum vs field decay rates and animal in-
fectivity,

5) Utilize 1T and Z2 dats obtained for making
pradictions of casualties and determining
effectlve areda coverage,

- —
~n

} Agent TT used in this test contained five percent
. raffinose and 0,1 percent dipyridyl as additives,
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CHAPTER TWO

BIOLOGICAL DECAY AND VIRULENCE OF TT (U)

SECTION 1

BACKGROUND AND RATIONALE (U}

1. ‘ INTRODUCTION

b, OTC aestablished the feasibility of conducting pathogenle
tests with Pasteurella tularengse (SR) in the remote Delta

Creek urea of the Tanana Yalley near Fort Greely in central
Alaska, An ecologlcal contractor who has been working on
the distribucion of BR in centrrl Alasks aince 1955 found
agglutining of this agent in representat{ve species of
lagomerphs, caruivores, rodents, big-game animals {(Imclud~
ing bison), and livestock,(%,%,5) Other investigators
found SR agglutinins in humans, Meteorological studies
inftiated by DTC and/ox their contractors showed tnat £leld
triasls could be conducted safely by adhering to limitations
imposed by the WATICH DOG {(U) 67-8 test plan, It waz con~
cluded by these efforts and other independent serological
evidence gathered in 1964, 1965, and 1966, that no epi-
zootic or new endemic areas would be intrcduced as a result
of tegting with this agent.
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SECTION 11

OBJECTIVES (U)

FIRST omscrrw:‘

To determine the viability-decay vates of TT, ZZ, EC, and
SH in & temperate summer eavirowment and to comparé the
fleld decay rates with chamber decay vates when obtained
under similar conditions,

SECOND ORJECTIVEY

To obtaln estimates of the infectivity of stabllized TT
aerosols for monkeys,

THIRD OBJECTIVEW

To egtimate the biologlcal decay xyate of TT and EC-1 when
Teleased In a temperate wooded enviromment during daylight
hours,

&, ‘ FIRST OPERATIONAL OBJECTIVE

. ¢

To provide viability decay and infectivity data on agent TT
for the purpose of estimating the weapons effectiveness of

the TT-Filled F105/A/B45Y-1 system in & temperate environ-

ment.

SECOND OPERATIONAL ORJECTIVE

To provide viability dacay data on agent ZZ for the purpose
of estimating the weapons effectiveness of the ZZ-filled
F1O5/A/BASY~4 weapon system In a temperate environment,

UNCLASSIFED
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% SECTION III

SCOPE (U)

TABLE 2 @ff: SIMMARY OF TRIAL CONDITIONS (U)

Number of Time of

E;oup trials day Materfal Tracer Purpoge
At 11° Darkness T Wet BG Viability decay;
animal infectivity
B 8 barknegs 2z Dry BG Viabili -y decay
c Datkness EC-1 Wet BG Viability decay
D 10 Darkness SM=-1 Wet BG Viability decay
E 6 Daylight TT Wet BG Viability decay
F Daylight EC-1 Wet BG Viability decay

" The last six Group A trials (A10-Al5) included animals,

® A total of 15 Phase A trials were run, For the first three trials,
a bad lot of plates was ugsed and no data were obtained., Trisl A8
was excluded from the analysis because of signifficant wind shifes
following disgemination.
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3, (V) DAYLIGHT TRIALS

The daylight trials wete ted in a foreasted environ-
went (basically apruce

The methed of dissemination was the game as
that uged in conducting the darkness trials with tre E26
disseminator,

' SECTION 1V
TEST CONDITIONS (V)

1. (‘ TEST STTE DESCRYPTION

All triels for chis tast were conducted Lu 8 multie-channeled
areq of Delta Creek approximately 50 km west of Fort Greely
in the Tanana Valley of central Aleska (NENGER. NN
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‘ ABS(HRAC T (t7)

DTC Test bY-75 was conda ted as a }vint etfurt with the USAF (1AC
Test 68-43) to evaluate the sffectivensss ot the FAFABASY-2/TK anticrup
weapan system Cu reduce wheat crop ylelds. [t was the [{rst test in
which live agent TX has been released with the A/835Y-2 spray tank.
Eleven successful trials were wonducted, seven with live agent ‘TX and
four with killed TX, from J1 Oct tu 1 Dec GH,

The grid, centered vver Yeghaw Junction,
Florida, covered a 5600-square-kilometer arca (216C sq, mi).
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l.+ 1 Asent TX

1,3, 1.1 TX Ls che agent symbul for the fungus Puccinf{a graminid var.
teiticl, Race 55, commonly kanown a7 stem pust of wheat.

1,4.1.2 Killed TX (s deffned a3 spores killed by a gsseoua mixture of
ethylene oxide. Dead TX spores are those which have disd as a result
of causes other than Intentional killin .

L.4.1.3 viable stem rust (VSR), 8s defined in par. 3.3.3.4, Vol, II, is
4 means ol determining percent of viable stem rust in & glven amount of
agent,

1.4,2 @heat Scem Rust Diseage

Wheat gstem rust {s characterized by the development of rust-colored
pustules on the plant which break through the stem, leaf, and sheath
surfaced, The crop is damaged by the growth of the fungus on the
wheat stems and leaves and by the developing spores, both of which use
the water and nutrient materials needed for developing wheat kermels,
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t.5 @ orrEcTIvE
1.53.1 The objective of this test was tc investigate the effectiveness

of the F4/4B45Y-2/TK weapon system to reduce wheat crop ylelds in
selected geographlc areas,

1.,5,1.1 The objective wag sub-divided into speclfic tasks a5 Follows:
to determine the downwind travel of agent TX released from the F4/ABASY-
2/TX weapon system; to estimate the yield reduction and loss of wheat
ctops attacked by this weapon system; to study the effecciveness of
killed TX as a simulant for agent TX; and to evaluate the adequacy

of the ARCHON system ta predict dowtwind dosages of TX.
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sieiox 0, @ pupizs o arsl )

2,1 ‘ TNTRODUC | Ty

2.0 0 SL‘L\E\‘ nl FPoyy

Powr killed UX trials and seven live apentd trdals were comdue tod,
Fhe Rilled dgont tlats were desigmited "ranp AY and the T Lrials
"Gv_\:lu]l Rt All tridis were comluttoed in the vit illft}' ol Yoy haw b Tnhy,

Flovida, trem )1 Qctober 1968 to L Deevibor 1968 AN, ASENR
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.1 Disseminatlion

The test aervsols Were disaumigared (rom the A/B45Y-2 spray tank
carried by an F=4 airevalt alung ape of fuur release lines
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BIOLOGICAL TEST SERIES
INTRODUCTION

——
2. @ DEFERRALS

It will be noted that some tests have been deferred; IRON
CLAD (U) was deferred because of aircraft carrier nomavaila-
bility due to the Viet Nam conflict; Test 66-9 MAGIC SWORD
(U) Phase II was deferred, primarily because it was considered

of low priority amd funds available for testing were insuf-
ficient.
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However, due to an urgent
C8 munitions it has been temporarily

heduled for FY &7,

requirement for testing
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BIOLOGICAL TEST SERIES

INTRODUCTTION

A

2. ‘ DEFERRALS

Several of the test programs that were originally scheduled
have been deferred because of lack of funds. These include
66-9, MAGIC SWORD II (U); 67-5, WORK HORSE (U); 67-6, BLUE
TANGO, Phase IT (U); and the second and third year study for
GLOBE TROTTER (U). A portion of test 67-8, AUTOBLOGRAPHY (C),
was deleted because of lack of suitable stabilizer for the
dry agent. Lack of equipment made it advisable to slip test
67-11, EXPUNGE {(C), over into the FY 68 program. BLUE NOTE,
67-4, has been withdrawn and mey be submitted later pending
further study of the requirement, Tests 67-9, KEYFRUIT (C)
and 67-10, MEDDLED (C), have been withdrawn due to the
acceptance of the higher priority program 67-12, EXPULSION (C).
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BIOLOGICAL TEST SERIES

INTRODUCTTON

N -

2. @@ DEFERRALS AND CANCELLATTONS

‘Several tests that were eriginally scheduled and have been
deferred or cancelled because of lack of funds, or withdrawal
of the test requirements include 66-9 (MAGIC SWORD II), 67-5
{WORK HORSE), 67-4 (BLUE NOTE), 67-6 (BLUE TANGO I1), 68-31
(TRACTOR HUB), 68-33 (WICKED SLICE), *Test 67-11 (SLOW WALTZ)
was deferred to FY 68 and 1ts test objectives are now
included in Test 68~71 (FOLDED ARROW),
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CHEMICAL TEST SERIES

INTRODUCTION

2. . DEFERRALS AND CANCELLATIONS

Revised test schedules and publicatjon dates of Final Reports
provided in Table 9 result from priority changes and funding
limitations, LITTLE CORPORAL, 65-15, BLACK LABEL, 64-18,
LAUREL GRCOVE, 64-19, and STEEL POINT, 67-13 have been
cancelled.
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¢ Nicknames

will not be given to any FY-69 tests or tests in later pro-
grams, 7Those nicknames assigned to FY-68 and earlier tests

w1ll continue to be usad.
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% BIOLOGICAL TEST SERIES
!' INTRODUCTION (U)

1. @& GENERAL f

With the ex-
ception of 68-70, SHINING POND, all FY-68 contingency tests
were reconsidered at the Sixth Annual Planning Conference
and were given new numbers as follows: Special Study B-13
was changed to 69-32; EXIT LINE, 68~31, to 69-33; PRAIRIE
CARPET, 68-30, to 69~74; SHARP NAIL, 68-72, to 69-70; and

LEANING SHOE, 68-~73, ta 69-73.
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_ A
i test plan for the new test (No. 68-52) was prepared and pub-
7 lished on 3 Oct 1967 and testing was conducted at thgee
3 separate test sites between Sep 1967 an 1968,
L
3 DEFERALS
; a. As a result of the scheduling of test 68-52 (CLIFF ROSE),
A test 68-15 (RED OAX II) was rescheduled then cancelled when
i 1t was decided that reanalysis of the requirement in light
iy of current data should be investigated before proceeding.
£ e
K ‘-:-.% a'-‘
=
A
Wy
- R PRl L e e
i I N R
'--3‘.52.‘: - . > - =
= 15

—

PanaAYr s ey
LR T DU b N

By
PR




BT
___-____

. [y ik
[

Cancelled

Date test
conducted

or scheduled
for conduct

STATUS OF CURRENTLY ACTIVE CHEMICAL TESTS (U)

.H
A_—— ‘—v I
2
? .
]
L1 E
(L]
2
=
~ Q
<] = 2
—
+1 fu
% @ 7
z o
& & 2
Iy e I et NP S it g Py B =L Ll

A e st READT TR e e

= T




L9 13y 3j2cdear

trurd §9 18r Yiear
pPRIFdw0) "7 uel jo Lo;I
=3k1ansu] 72 o3 3np Jjrnr)) 01

PhAcw puv 99 Xi o3 pruodincd e e

-]

.
_ l

*{9 dag jaudaa (eujd
*FIeARY UT 59 Avg pe3e(daoy
‘20 ©3 volaInInEL] o) INp

39 24 03 pruodisaod zsal

MINAg

ny

- e g

-.n”:_.. I f‘_..
GG s
. 2 oate e g ey,

il
o




1]

710 AHIL
(11-M) L%

{C1-69 2981)
£5 WNr uplsq o2 ps[npayrg

sRrUxITY

ey
-iwgqunu 3¥sl

p

1

) £9 AL €04 SHYUOQEd 1SIT g

au

Pan L gEr O _....q. [
L psl e b3

w&. .z;v

Mh

£ g

....au

A3 ..;.M

par s

S SRR E.._E.,._,E_J.,,.,r 5 DT

._a..

kU4 o Dt e e
i ﬁm,- .mwﬁ_avr ..mm%. 1. . e zw..

e LRSS




DMMC Ccmlrcﬂ_#';ll o
2003203-0000012

Report Number DTC &800156G

3 .f
0 UNCLASSIFIED
V DESEREY TEST CENTER
SEMI-ANNUAL STATUS REPORT {U)
—CURRENT ACTIVITIES TO 15 JULY 1968—

BTC-68881586
#ADF 473158 Bh7«x

JULY 1968

Prepared by

Headquarters @@ Deserat Test Canter 4 Fort Douglas, Utah @ 84113

—_—— ity

8Y AUTHORITY OF CG, DTC \
Date 15 July 1968 \

Copy 44 of 173 Copies

DYIC 68.918

UNGJ [0




amt

AL L e LU

doav=fauy
do1d=fIuy
Bui3aTizordeaul
Suizuarerdydu]
guiawarovdedul

Toyae;

Jupywapawdean]

1vY3 oL

TeyasT

Supgwiioudraul

Y3 oL

Fujanafordooul

1eUsTL

(uaBayand

SAUTUTAS BFUloong
SOAFA A2N2I Fuody-3uosN, 0
nnafp ST8EDI0IITEL

snata £3Ties IITH

S7a504 T 12IN3AT0d
snajh vAundundiud

sao3jfnbson pa3zIIFUY
~RNATA JZBAZ MOTT®A

snaipn aaad nol19A

T7asuvang w119 FED

[

FyocaijIur e 13

sTa1isdworuydaouy sunbz
upisnzaulL 30 3NN

BEODATInY ULlosFrusai

r——r

a6n1 wals oAy
801 w035 3WAUM
aunag Juody-Suoin,o
875090713164

asa03 AoT1PA IFTH
mjefd

19a9z wAunBuediyd

asaod N0 LA

asaag nopigk

1on3i O

XpAYIUR UOTIVTUHUL

s{af1efworeydasul

??om., 27q9°4)

uou 2AT3IVISR0A) IOIIFI ON 105 TTuIFIeydd Quol
(uaBoysvd
wou IAFINIo8oa) 329339 oN FUDDEAs AN UjI0IIIG QUON
(139813 ©Fq) FUON ﬁﬂuﬁnoHu ENE11Tovd uoN
[ e —
101433 IHYN asvasia
(0) STOWIAS INIIV
TR T N ik i ﬁnr..vr.ﬂin.ﬁﬂ»}._ﬁrﬁza..._..u_au.o]rm... ATUITRIET

T

%5
. X1
- bz
18
.y <m
o
¥H 0%
in avro
[t o
(fap) IN
[CELYI
W1 no
{£ap) T BL
{a0n) ML R’
(&xp) 4L
{294} X4
Ha NKR
(£1p) 22
(378 It .
s -7 1n
93
WS
g
CETY P10
TOTHAS

—e—

STVOIN0TOIE

LS A TR SR T ST EXTL

vii

v

(N ACKIFIED

3w P T ]

MM ACCIRIED




104391
apFotqLall

apT2TqIot
Sujguviropdedul

Fupagatoedsoul

ZFugguzfordvoul

1Pl eL

174397

1ML

181327
Zugge3Tondudnl

auoy

ELETH
auol

I9Addd

doza-~330¥

e

10343

ujxol wautliniod

su¥3 apea Avdng
(3ua3sysaad} 983 paw BN

UFXo30I0IUR
gnasodolAndels

qualSy A1V qu938TRIRd

auade
AL JUIJ yjraed-Juds

quade 2AI1IT 2ug3 8§18 10d-UoKL

Juadz
gazen quagsfgaad-uol]

quaj sy Exad-uou ojpudordy

AugnEEs XA

FUDIIUTE €D

Jum{nwIo 49

TAZL

Bns G11eon1g

Py

TeZAI0 UrAR[NOLEd

—

TR

uixoL
1-5%g 1fang

d-yz 163nd
1A FUOUOTVH

apTains-uTl

uixoel

poydroud atuedin

apuydsoud oFur3ag

aazudsoyd ERLUEED]

ajpydsoyd sFurdIn
ajelozuvd
ageydsoyd TA3ID0TIL

9393808
o300t 1Aydei

ApTXOFP 1RITNS

aMROAHAdD
e

3s81q 9TU

e e

FSYISIA

o - [equés PiO¥
AX
fINL

V'L
g2

ad

¥2d

Y

a2

)

Vo
z4

J0L

Qs

. TOEAAS
ER——

mu<UHEM=u

(392) XN
20 &

b9
N P10

TOEHRRS

p—— ]

(p3ucd) SIVOLIOTOLE

K

v

vii

P s L a ) gl Hmad il

1At

A AmIIrEr

S PRIARS




3
e 2T -

S

¢

CHRAPTER ONE

CHEMICAL TEST SERIES (U)

SECTION I

INTRODUCTION (U)

DEFERALS

a. As a result of experience gained from the sheep incident
near Dugway Proving Ground, tests 68-10, and

6§8-12 have been daferred pending the acquirsition of a new
test site with sufficiently large buffer zoune to assure
maximum safety for these operations and to permit the con-
duct of that portion of PROGRAM SAFE which applies to these

tests.

N




TABLE 1 #q: STATUS OF CURRENTLY ACTIVE CHEMICAL TESTS (V)

Estimated
Date Date test publication
Test no, test plan conducted date of
completed or scheduled final report
. g - n O RRRSRREEE PR N
€9-15 ., . . . ., ., . . .Cancelled cea ‘e

69-16 . . . .., .. . . .Cancellaed v cas




TABLE 1 (M: STATUS OF CURRENTLY ACTIVE CHEMICAL TESTS (U)

Estimated
Date Date test publication
Test no, test plan conducted date of
completed or scheduled final report
R ——— R R anan e,
69-15 . . .. . . . . . .Cancelled rea vea

69-16 . . . . . . . . . .Cancelled . .un
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! ) CHAPTER TWO
BIOLOGICAL TEST SERTIES
1-
5 @ SECTION I
£ INTRODUCTION (U)
1
te
uid ]
2. (U) DEFERRALS
® These include 69—3, ich was
cancelled, and §9-33 and 69-34, which were deferred upti

]

{
]
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LN Asoirity
TABLE 4 : STATUS OF CURRENTLY ACTIVE AND PROGRAMMED
" BIOLOGICAL TESTS (U)

Date Date test Estimated
test plan canducted or publication date
Test no. completed scheduled of final report®

scheduled

scheduled
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b, Rationale

(2) with some alteration, thfi test 1s the previously
approved DTC Test 65-5 (IRON CLAD (1)),

Fy .

FY —
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DTC Test 68-13, Phases |, Ii, Il and DTC Test 69-12.
Volume ! (U)

DESERET TEST CENTER FORT DOUGLAS UT

F\EB 1972

Distribution limited to U.S. Gov’t. agencies only; Test and
Evaluation; 1 Jun 83. Other requests for this document must be
referred to Commander, US Army Dugway Proving Ground, Attn:
MT-DA-L. Dugway, UT 84022.
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DELETION OF PROPOSED TEST 63-30
FROM THE "FY 69 PROGRAM

“In view of the adbove
considerationc, Teat §9-30 has been deleted from the FY-69 program.
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g Deseret Test Center (DIC) Test 68-13 was a joint U.S.,
U.K., and Canadian program designed tuv investigate the extent and
duration of hazard following a GA, GP or V agent attack. Phases I and
II1 were annulus trials involving agents G&, GB, GD and VX spray in
both open grassland and wooded terrain at the Chemical Defence Estab-
1ishment, Porten Down, England. Phase I cousisted of both GA and GD
spray and munition (GD~fllled) trials at the Suffield Defence Research
Establishment, Ralston, Canada. DTC Test 69-12 was planned as a mare
detailed investigation of the problem at a test site at Edgewood
Arsenal. This program was cancelled shortly after initiation due to
restrictions placed on copen air toxle releases.

The purpose of Test 68-13 and 69-12 was to obtaln rate-
of-vapor return data for agent GA and GD when sprayed on different
terrain types in a Summer {temperate) environment. GB and VX trials
were also conducted to strengthen confidence in the GA and GD data by
allowing comparisons of data from GB and VX munition tests conducted
in the same environment. )
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1.2 (U) DESCRIPTION OF MATERIEL (U)

1.2.1 Pertinenk Weapons Systeins

The weapons systewms germane to this test were explosive
munitions (GD-filled), aircraft spray, rain-type muniktions (using both
GA and GD), and massive bombs (GA- and CD-filled).

1.2.2 Apparatus and Weapons Systems Used to Disseminated Agent in

DTC Test 68-~13 Trials.

The agents were disseminated by the following wethods:

a. 155mn Howiczer shell (GD-filled) was the explosive
ounition uged.

b. A crop sprayer shown in Figure 1 was used to simulate

the dissemination of agent spray from afrcraft, rain type munitions,
and wassive bomb dissemination.

I, A 00T
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1.3 o oBIECTIVE (U)

To determine rate of evaporation of GA, GB, GD and VX
as a function of contamination density, drop size and terrain cover
under a variety of wmeteorological conditions i1n a temperate environment.

1.4 o SCOPE (U)

DTG Test 68-13, Phases I and III, was conducted at the
Chemical Defense Experimeatal Establishment, Porton, Englandl'a. DTG
Test 68-13, Phase I1, was zonducted at the Suffield Defence Resezrch
Establishment, Ralston, Canada®. DTC Test 69-12, the final test 4in
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this program, was originally scheduled for conduct near Fort Greeley,
Alaska* . However, due to testing complicatians,.the test site was

moved to Edgewood Arsenal, Maryland. Only three trials {of 54) were
cowpleted {n the spring of 1969 prior to imposition of open-alr toxic

test restrictions,
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2.3 ‘ DTG TEST 68-13, PHASE I AND IIL (U)

p——

iT 4 1 ~

2.3.2 . Degign of Grid (U)

? In Phases I and 11, BZ spray trials were conducted at
the Chemical Defence Establishment, Porton Dowa, England; these trials
were conducked jointly with Deseret Pest Center. The trials

were run both in open and forested terrains, using the nexrve ageats
GA, GB, GD and VX. The trisls were conducted ducing three time
periods: (1) July-August 1967; {2) May-June 1968; and, (3) August-
September 1968,

2-2
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2.4 DTC TEST 6b-13, PHASE II (U
' T ) (v) ,

2.4.1 ' Spray Trials - Canada (U)

This phase of the sories (Test 68-13, Phase I1) way von-
dncted at Lhe Suftleld Defence Research Establishment, Ralstun, Alberia,
Canada, to provide data on the cvaporation charactecistics vl GA and GU




2.6 ‘ DIC TEST 6%-12 (IO

() DTIC Test 69-12 was suspended due to restrictions
imposed on open-air toxic testing. Three trials were completed out of
54 trials scheduled,
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ABSTRACT

DIC Teat 63-13, HIGH LOW (U), was a test program
designed to assess the vulnarabllity of ships to an
enveloping cloud of toxle G agent, The test agent was
mathyl acetoacetata, a B simulant for which an agent-
simulant relationship had previously beeu established ia
DIC Test 64-2, FLOJER DROM (U}, Phase I. BRach of four
U.5. ¥avy ships--(1) a FRAM MK I Desrroyer, (2) a Guided
Misgile Destroyer, (3) a Landing Ship, Tank, and (4), an
Attack Personnel Transport--were testad under each of thae
three standard materianl readinass conditions. Each ship
was enveloped by release of the test ageni through a

turbice ‘disserdnator which was located on the bow of the
test ship.

114
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‘ SECTION II

ACCRMPLISEMENT OF TEST OBJECTIVES (D)

-

o g

1. . OBJECTIVE OWE

a. Objective One of DTC Teat 65-13, HIGHE LOW (U),

b. Objective One was attained through envelopment of a
FRAM MK-I Destroyer (DD), a Guided Missile Destroyer
(O0G), a Landing Ship, Tank (LST), and sn Attsck Personnel
Transport (AFA) by GB simulant, mathyl scatoacetats
(hereinafter designared MiA);

OBJECTIVE TWO

#« Objective Two was to estimars the penetration of GB
into the four types of operational naval ships by eval-
uating the results of Objective Oue in conjunction with
the GB/GB-aimulant relationship established in FLOWER
DRI (U), Phase I, as amended.

N
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(<) SECTIN IIL

TEST PROCEDURES (U)
. TEST LOCATION AND DATE

Tha trials ware canducted in en operaticnal area of the

Pactfic Qcean, off San Diego, during tha paricd 11 Janusry
. theu 26 February 1966, The base of operations was the

San Diego Naval Station.

2. @ scoes

Four oparational Navy ships wers usad for testing--a 0D,
a UDG, an LST, and an APA. There wers 36 satisfactory
envelopment triala, thrae under each of three matarial
regdinass conditions for each of the four shipa (l.e.,
nipe trials per ship).

d .

UNGLASSIFIED
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4, . TEST SAIPS

The ships assigned to the HIGH LOW test wers the USS
Fachtaler (DD870), USS Berkely (DDGL5), USS Wexford
County (LST1168), and USS Okavogan (APA220) (Figs 1-4,

Tedpe

5. ' TEST METHCD

The cloud was generated by dissemination of agent
from-s modffied Model T=45M=2 MARS Portable Gas Turbine
which was locaced on the bow of the test ship (Fig. 5).

4
——
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re pa' crevs an
civilian test pe el} ware instructed in the use of
the protective pask, and masks were worn by personnel
directly exposed to significant quantities of MAA.

9
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ABSTRACT

'Tests ware conducted to detarmine the amount of atandard )
pleked up on  the clothing of personnel traveraing paths
formed by the breaching of minefields and areas contaminated
to approximstely 2.5 g/m® by deronation of M23 mines. % Shortly
after contamination and breaching of shrub-covered and dmads
graszs-covered terrain, the paths were traversed by personnel
assuming various tactical postures, 7 Tests were made to deternine
the amount of VX picked up by parsonnel contacting vehicles
contaninated elther by traversing contaminated areas or by
having M23 mines detonated heneath them.# Thase persaunel, who
poecformed mailntetance and repalr activitles, as well as riding
infantry (simulated by manikins), had their clothing analyzed
for VX. 5 Testa wera made to amwess the sffectiveneass of wet
ataym, higheprassure cold-warer hoaing, and the wellow pic,
for decontaminacing vehicles,

— e e
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e. ELK HUNT I

(2) The 20 trisls conductad near Fort Creely, Alaska,
during July and August 1954 wera deslgned to decermine; (1)
the amount of elther standard or modified sgent VX plckup
on the clothing of personnel traverslmg, (2) the length of time
8 barrier ias effectiva in producing cmsualcies, and (3) the
comparativa pickup of agent whan M21 mines filled with standacd
or modified VX were detonated undarwater and underground,

INCLASSIFiED
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o PREFACE (U)

L. (® Thirty-five trisls, identified as'ELK HUNT (U), Phase II, DTC
63-14, wera conducted near Fort Graely, Alaska, between 7 June
and 27 July 1965. In support, Chemlcal Reaearch and Develop-
ment Laboratorier (CRDL), Edgewoad Arsenal, Md, performaed 1l
addligggal vehicle decontamination trials from 27 Oct to 17
Dec .

2, (@ This test serles 1a related ce the ovarsll effort to obtain
dacta required to svaluate 1he nilitary effectivaness of VX in
verious environments and to devise defansive countermessurss
agsinet such agents., BELR HUNT (U), Phase 1, conducted
3 July chrough 15 August 1984, centributed informutlon on
personnel hazards incident to traversing VX-contaninated aress,

i,
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2, . KNOWLEDGE GAPS
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b.

Purpose of ELK HUNT, Phage II

(1) The ELK HUNT, Phase II, trlals were designed £o
datermine:

(a} The amount af VX picked up on the c¢lothing of
personnel traverzing bresched pathe through
contaminated avess and M23 minefielda

(b) The amount of VX deposited on the surface of
vehicles troversing Vi-ccntaminated sress ox
under which an M23 mine hsd Leen detonated

(c) The amount of VX deposited on the clothing of
parsonnel activaly or passively cortacting the
above vehicles

(d) Decontaminatien of vehicles by wee steam, high-
presaure cold-water hosing, and wallow pit

(¢) The amount of VX vapor rising from VX-contaminated
araas (conducted by tha Canadian government).

L
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SECTION II
ACCOMPLISEMENT OP TEST ORIECTIVES (U)
& 1EST 0BIECTIVES

&, Primar! Ohleccive One

This objeccive was "to invesclgate saleacted minefield braaching
devices, and to evaluate the reaulting contamination in the
cleaved paths whan datonacing buried M2] mines and M2] mines
lntegrated with M15 mines.”

b, Primary Obiective Two

Thiz objective was "to investigate 2elecced metheds of breaching
and erossing VX~contaminated areans; also, ittandant hazards
created,”

¢, Primary Objectivs Three

This objectlive was “co investigace conteminetion and dacontami-
nation problams associsted with VX-conzaminaced vehicles."

d, Addicionil Oblective

I
This objective was "to determine if vapor tuzard incrsasas in !
brush-covered tevrain after terrain hasg become contamingtede-=
a) opposed to vapor hazard chat sxists whete opan short grass
and/or bare ground are involved.”
[4

3
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. SECTION IX1

TEST PAGCEDURES (U)
L. ' SCOPE

a, Teat Sltes

(1> The 13 DIC-trialy were canducted near Fork Gresly,

Alaska,
The Canadian government perforred five erialk {2 conjunecion

with the DIC trials,

¢, Equipment
{1) All 46 crisls ware conducted with standard VX, diss~

UNCLASSIFIED
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(4) In che group-C krials, a truck, a tank, and & tank-
dozer crossed the contaminsted agreas, In groups D and E and
In che CRDL crlals, tanks and trucks were contaminsted by
detonation of M2] mines beneath them and then decontaminated
by ateam, cold-water hosing, or wallow pit (tank only).
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4) In che group~C trilals, a truck, a cank, and » tank- .
doze:(- 2rosud thg cogtaminated areas., In groups D and E and
in the CRDL trlals, tanks and trucks were contamineted by
detonacifon of M2] mines benesch them and chen decontaminaced
by steam, cold-water hosing, or wallow pit (eank only).
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() Group-C Trtals

Faur tvlala were conducted in which & truck, a tank,
end a tankdozer dozing a path, crossed a shrub-covered area
racently contaminated by datenation of 123 mines, Ths VX
plcked up on tha clothing of passengers sixulated by msaikins,
sod the clothing of wvehicle ¢rewmen vho sybsequent to rhsir
crosslng performed maintenance on thedr vehlcles, was sssayed
(Table 3), 'The clothing of parsonnel making traversals in

the ;;nkdozed path was analyzad for VX picked up (Tadles 1
and '

¢. Primary Oblactive ihree

{1} Group-p Trials

Five trials were conducted {n which an 23 mine was
detonated beneath an ¥41 tank. The clothing of passengera
simulated by manfkins, and of parsonnel pavforming maintenance
on the tank, wao ssssyed for VX. The VK pleked up on the

tlothing of personnel who remgved the manikins from the fncerior

posicions was added to that of the manikins asz an eatimate of
the amount of VX that might be plcked up by troops leaving a
contaminated tank and walking cut of tha contaminated arxes
(Table 3).
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d. Addicionnl Objectiva (Group-F Triuls)

Two trisls were conducted in which M2) mines were detonated co
form contsininated aveas. Bath liquid and vapor VX contamination
of tha ghrub-coversd terraln wers mamaured, The clothing of

personnal meking traversals across che area wa far
amount of VX plcked up,

- WwMtmE wm Yy wW ek wwfhe
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4, @ VX SAMPLING (TABLE 13)

a, Clothirg

(1) Description of Clochicg

i
Parsonnel wors complate, impermeabls bucyl
outftes and M9Al maskt.

-Tubber
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ABSTRACL

In the test, PIH PODMT, the vict-control-apent-C5-dispensing,
can-portable E8 launcher, and the aerlally-deliveved CBU-19/8
and CBU-30/A munfcions were operationally evaluated for
srea-coveraze-time-dosuge relatlonshlps in a tropleal jungle
environment. The reactiona to agent G5 of unmasked personnel
operatlng in emplacemants within the Iimpact area were evaluated
on reprasentative trials to support the quantitative data,
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2.

‘ PROVARY OBJECTIVES

SECTIOHM 1L

ACCCAPLISHMENT OF TEST OBJECTIVES ("

a. Flest Objective

+his objective was to detemmine for a troplcal-jungle

environment, the area-tine-dosage relationahips resulcing

from CS-filied submunitions ralessed Erom dingle and double
dynamte dropg of the CBU-19/A munitian, CBU-30/A runition, aund
frem the firing of the E8 launcher. Ia veaponse ta thia o~
jestive, there vas a vatal of 34 succes: ful tclals conducted.
This incleded four trialg using ¢ingle E8's on the target,
eight tr.als employlng tuo ES8's on the same cargekt area, 13
crials with single dynanic drops of the CBU-19/4, four suc-
cessful trinls where two CBU-19/A's were dropped simulcanpedus-
ly, and flve successful trials employling the CBU-30/A. The
resulcs and a discussion of reaults for this objective azxe
oresenced in §1V, fs L.a, b, and c. Conclualons are given
in §V, ¢'s 1. a, thru e,

h. Seeond Oblective

This objective was to decerun2 the human responge~-of

nesied and uumagked personnel operating in tacticat defensive
and offenalve attitudes within the target area~-to ageat C3.
In ten trials, unmasked personnel and personnel wesrlng M9AL
masks and personnel wearing coples of a V¢ Lmprovised mesk
ware pogitloned within emnplacementy locatad Ln ot on the
peciphery of the impact zced. The results azad « discussion of
rusults for thls objectlve are given in §IV, 1's L.z, dua.
(13 and (2), and &, Conclusions are presenced (n §v,q 25,
ca g.

¢. Third Qbjectivae

This abjective wias to obtain qualirative data on the
pe~alyrancy effects of agsnt C5, Perslatency of the agent on
the grid ares was obscred quancitatively by eoting whan the

11
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samplers censed e measuce agent and quallitazively, by having
the fleld crews record evlidonce of the presence of agent when
they plcked up the sa=plers for a trilal and set out the
sdmalers for the next trial, The resulcs and dlzcusalon for
this objective are glven in §IV, ¥ 5, Concluslons are
presented In 2V, T2.h.

d. Fourrh Objective

This objective was to derermine the degree of aratectlion
afforded masked and unmasked prrsonnel within representative
sieleered complexes, For six trialsz during the test (tour
CBU-19/A and two C4U-30/A tricls), the emplacements on the
grid vere covered yirp camou{lage material made fram the

, surrouading vegetation. The penctratlon rare was determined
by taking the ratic between the outiide and inslde agaat
conceatrationg ns a functfon of time after dlssemination. The
results and a discussion of resulta axre given in § IV,

-® 'y Liad(5), 1.8.(3), 1.ce{2); and 3.a.{l) and (2}. Con-
clusions are glven ifnjV € 2.4

2. Fifch 9blective

Thls objective was co dezermune the capabllity of the two
air-deliveied CS weapon gystems tested to reduce the effec-
tiveness of hostile forces pevforming anti-aircraft missions.
In two of rhe CBL-19/A crials, Jata wete collected in response
ta this objective. The results for this oblective are pre-
gented and dlescugssed tn TV, €1.b, (3). Canclusions ace

glven In§V Y2.].

f. Sixeh Obfiective
N

This objective was to determins the requirement for
ointments and lotlona {r preventing and reducling the
irri{tacion irduced by exposura of pergonnel to a CS cloud.
Thiit abjective was answered by medlical observacion of all
human volunteers who were sublected ta the agent cloud. The
results for this objectlive are preseated and discuased In
§IV, ¥7. The concluslons aca In§V 12.%,

g+ Seyenth Obiecuive

This objective was to obtain qual{tative {nformation on

the effectiveness ¢f che wezapon systewms helng iesiei in
open-marsh and savaarah-grassland eavironmencs hy either
field trials or léboratory tests, Data to partiplly answer
thls objective were furnlshed by studies conducted for DTC
by Edzevuod Atsenal. The results and a discuszlon of resulta
for tnls objective ace glven ln §1Y, v 2. Concluslons aze

i v, v 2,e.
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h. Elghth Qbjactive

This objective determliied the elfectiveness of the three
moitlons when employed agalost personnel Ln a Viet Nam
Jungle village (alwulated). Quantltative data to answer
thia cbjective was collected on three triols of rhe E8
launcher and chree trials for the CBU-1%/a Hunltion, The
results for cthis obfective are presented aad dlscuased {n
$Iv, ¥v1. Concluslona are preseated in 4V« 2.m,

1. HNinth Objective

Thia objective was o evaluate tha incendf{ary propercles

of the BLU-]9 Dombler (E49 Canister) and E2) Carcridge when
dropped into a Viet Nam jungle village (simulatedy. The
incendlary effects of the twe submualtlons were evaluated (n
all «ix trialy conducted for the Sighth Objective, Additional
labgratacy data ware obtalined for DIC by Edgewcad Arsenzl.

The resules and discusslon for thls objective are presenced
in $Iv, ¥3. Conclusiocs are glven {a 4§V, € 2.n.

al
g
1
e
o
LN—

AR VI TO TS B A

— i,




p———

1.

SECTEION IiX

TEST PROCEDURES (V)

(U) ZTEST SITE AND GRID

a. The test site for PIN POINT was located in a tropieal

jungle envivonwent.

ol el gy

ol iy



.......

t. Both the C3U-19/A and the CBU~30/A wers delivered on the
target by a COIN type alrcraft (A-1E).
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Hluman volunteers ware exposed to the agent CS on both

Craup-A and Group-C trials,

4, ' SUIMARY OF VOLUNTEER PARTICIPATION
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4. Human volunteers were used on several trials to e/aluate
agent effects on lndlviduass exposed o lacapaelrating dosages
of C5 under simulated operatfonal sftudatfons In a tropieal
jungle envirvonment, AlL volunteers were piven a medical
examinat{on before and after belng exposed Lo the asgent.
Yoluntears experienced typlcal CS symptoms {choking, nausea,
eye and nose irritation, burning sensat{on on exposed skin
areas, 2tc.); however, gkin Lfrritaitifoen vequrrlog medical
treatmenc was not obgarved, A mixture ar aleonul anu goda Lug
neutralizing the agent was avallable but i was not needed.
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AUSTRACT

Degerct [est Centet (OTC) Pedt 68+53, Phase I, wag conducted duriny
the peried Aprlil te Decembuer 1969 at bugway Proving Ground (DPG), Dugway,

Utah,

The primary test objoctive was ro establish safety diatances down-
wind of C82 drop sones.
Secondary ohlectlves required the determinarion of agent deposition

patterns, percent of agent recovery, and airborne sgent particle eize
in defining direct mssault vifects suth as those related ko rescue

vparations,

The curcent family of bulk €S2 munitlons, including the BLU-524/3,
Mk77, Mk2Q, and X925 bombs and the X128 dispenser system were tested
in vpen terrvain,
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! 1.2.1.86 Agent CS. G5 nunitions are filled with a pyrctechnic

€S miature or micropulverized (powdered) €S which is designated CS1 o
cs2.

2, G5, in e pyratechnic mixture, is used in burning-cype
munitions such ac gremades, cartridges, projectiles, rackats, and
canisters. Zlaitial concentrations of CS disseminated by pyrotechni
means vemain effective for only short perioda.

b. €51 is powdered CS, blanded with an aerogel which reduces
agglemeration and incresseg the affectivanass of the agene, It 1¥ uged
enly {f CS2 i3 unavailable, The effectiveness of €Sl in many situations
depends on Lta regerosclization when troops aod vehicles traverse the
area, Rffective remerosolization will oceur fat as long as 14 daye,
Heavy rains tend to cake the agent, minimizing reaerogollization effects.
also, high winds tend to disgipate the agenc,

¢e G52 is powdered €S, blended with silicone=-treated aerogel,
The ailicone~treated aarogal decreases agglomeration and increases flow-
ability, but also markedly lncreasas reslstance to water, Thess charac-
teripgeics prolonmg the'effectivencss of the agent on terrain, vegetation
personnal, and equipment,

R AL



1

———

f
B X S T ¥
” Toas ACK )
THRLIE A W ARy
1.4 SCOPE
" Five types of €32 munitiona were teated in flat, open terrain
ar Dugway Proving Ground,, Utah, during April through December 1969.
The 925 drum wag teated statically and in dynamic drops from a CH47
helicopter. Bag submunitions were released from an XM28 dispenger
carried by & UH-1B halicoptar, The Mk20 and the Mk77 bombs were
deployed in pairs from high performance aircraft, One BLU=52A/B bemb
per crial was delivered by high performance aireraft.




Table 1. Tost 68-53 Tilaly \
Number ot Fire Release
Muntbion Type | wynttions li’?,;:; Tinne Altitude buifvery
and Trial Moo | por 1rial | 0 | qonye | (re Aot
Mk77 bomb: A=A alrerale”
A=l 2. 15 Jul 0647 40 Lovel
A-2 2 16 Jul | 1241 50 Y Lebel . :
A=] 1 15 Sep 1440 450 B odive
A-4 2 18 Sep 1243 423 T dae
A5 . 2 23 Sep | 1145 425 5" dive .
A=b : 13 Hov | 1359 500 10" dive © - .
28 UH-1B
dispenser: helicopter: . -
B-1 , e 21 Nov | 1220¢ 1500 70 RIAST S ¢
82 ° B 1Dec | 1453¢ | 1500 70 KIAS i
B-1 1 5 Dec | 1320¢ .| 1500 , 70 Kias v
X925 drum: N R
c-1 1 25 Apr | 1564 | Grqund | Static % . !
C-2 1 2 May 1442 Grourtd | Stetic . .
c-3 1 26 May | 1533 2000 UH-13 (60 KIAS)
C-4 1~ | 27 May | 0739 2000 ' | GH-1B (J0 KIAS) -
c-5 | “1 19 Sep 1220 Ground | Staticg .
C-6 1. .| 22 Sep 1528 Oround | Sratic
c-7 2 _f‘ 14 Oct 1409 Graund Statiec . -
c-8 2 14 tov 1326¢ '| Ground | Static -,
Mk20 lu:nnb:,r Y oL ' A=G ‘air;rafl::'
D-1 %2 S Jun } 0613 |* 200 Lével
D-2 2 12 Jun | 0846 | 400 Level
D=3 2 13 Jun 0651 650 Level \ ,
D-4 2 30 Juf 1312 S0 Level :
D=5 1 . LJu 1439° 75 Level * -
D=6 2 9 Jul 1226 65 Lavel * ]
D=7 z ., 10 Jul, | 1413 - 60 Level vk
D-§ 2 24 Sep | 1711 350 10P dive ° . ¢
D-9 2- 31 0ct | 1238 | 500 100 dive 1
B-10 2} 4 Nov | 1058? 625 10° dive,
BLU-524/B: . \\ y . . A-4 girbrpfr: , .
E~1 1 30 sep | 0852 | “wad |, 13¢ ditve ) .
E-2 1 30 Sep | 1605 615 100 dive -
E-3 N\ L 6 Oct § 1634 700 10° dive . .
g6 " 1 8 Oct | 0938 650 .11° dive vt 8
5 B 1 19 Nov | 16128 | 300 120 ifs |, 7 . >
- 1 ‘;] 'J
1-8' -
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™ 1
&2, o - ° - i
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